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He 
cannot 
afford 
less... 


This year, as every year, thousands of young men 
will reach the point in their education where the 
purchase of a set of drawing instruments is required. 
Not only is this a new experience, but one of much 
greater importance than most realize. Drawing in- 
struments are not purchased like a text book for a 
few months use and then sold or shelved when the 
classwork is over. Instruments become a lifetime 
possession, a constant companion throughout the 
career for which the young man is training. When 
the student uses fine drawing instruments, their 
precision inspires precision. The pride of ownership 
inspires pride in accomplishment. As the twig is 
bent, so grows the tree. Men without high stand- 
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than the very best he CAN afford may well be 


handicapping himself with the most expensive ‘‘bar- 
gain”’ of his entire lifetime. It must be more than 


mere coincidence that so many successful engineers _ 


the finest. But any man who buys anything less : a ) 


use and recommend Dietzgen Drawing Instruments. 

Dietzgen Drawing Sets are offered in a wide range ; — y A 
of sizes and prices to meet every need . . . featured — 
by the better dealers everywhere. 


ards and discriminating judgment can never be able , 
engineers. * Ray, { 
Not all buyers of drawing instruments can afford ie Nie 
1 \% 
/ 
' 


Protection for a lifetime with a 
Dietzgen Lifetime Service Policy 


Many “Bargain’”’ sets of drawing instruments are 
either orphans or soon become orphans; their mak- 
ers out of business, repair parts and replacements 
impossible to obtain. The Dietzgen Lifetime Service 
Policy enclosed in each set of Dietzgen Drawing 
Instruments provides that Dietzgen will maintain 
master stocks of all instrument parts for the full . 
lifetime of the set’s original purchaser. é = Lm ph 
/ ¢ ore te _ 


~ 
DIETZGEN # 


EUGENE DIETZGEN CO. « PRINCIPAL OFFICES: Chicago 
New York «+ New Orleans «+ San Francisco + Los Angeles + Calgary 
Sales Offices and Dealers in All Principal Cities 


PRECISION EQUIPMENT & SUPPLIES FOR ENGINEERS, ARCHITECTS, DRAFTSMEN, SURVEYORS AND SCIENTISTS 





ANOTHER SCHOOL SELECTS 


SOUT 
BEND 


Safety is extremely important in every school 
shop. This is one of the many reasons why 
Nappanee High School, like the many other 
high schools that have installed South Bend 
10K Lathes, find South Bend’s safe ... safe 
even for the inexperienced students. 


On underneath motor drive lathes, an auto- 
matic interlock prevents the opening of the 
headstock and the gear guard while the motor 
drive is engaged. Another safety interlock 


NAPPANEE 
High School 


Prices of 10K Floor Lathes start at $500 


SOUTH BEND LATHE 


Builders of Lathes, Milling Machines, 
Shapers, Drill Presses, Pedestal Grinders 
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makes it impossible to engage power cross 
feeds and longitudinal feeds at the same time. 
The belt drive to the spindle is also an im- 
portant safety feature. In event of tool hang 
up, the overload is absorbed by’ the belt and 
prevents possible injury and seridus damage 
to the lathe. 

Mail the coupon for more information about 


South Bend 10K Lathes ... and why they 
are preferred by many shop instructors. 


SOUTH BEND LATHE, South Bend 22, Indiana 


Please send information on 10K Lathes 


NAME 


STREET _ 


cITy. = 


SCHOOL 
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NEW ... DELTA 


20” metal - wood 
variable speed 


BAND SAW 


No matter where you use this all-new Delta 
Band Saw—in metalworking, woodwork- 
ing, farm or machine shops—you’ll save 
teaching time, floor space and money be- 
cause you can teach two cutting techniques 
with one machine. Here are the features you 
look for to assure student safety in any cut- 
ting operation: 


WIDE RANGE VARIABLE SPEED DRIVE ... 
gives you a tremendous speed range——50 to 
4500 FPM—for cutting everything from 
stainless steel to aluminum, wood and plas- 
tics. This versatility can’t be equalled. 


SCIENTIFICALLY DESIGNED BLADE GUIDES... 
ideal for heavy metal cutting because they 
furnish more ‘“‘close up” blade support than 
conventional type guides. These new Delta 
blade guides are the key to better accuracy, 
straighter cuts, and longer blade life. 


RUGGED FRAME CONSTRUCTION ... features 
a massive, rigid internal frame with a modern 
fabricated exterior. Exclusive 3-point adjust- 
ability (wheels, upper guide and table) assures 
perfect alignment of key components. 


In addition to these outstanding features 
you get a massive table with double trunnion 
support, convenient speed controls, plus 
built in chip blower at no extra cost. 


SEE IT AT YOUR NEAREST DELTA DEALER— 
he’s listed under ““TOOLS” in the Yellow 
Pages—or write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 402L 
N. Lexington Avenue, Pittsburgh 8, Pa. 


BLADE WELDER, including sheor 
and grinder, shown on No. 28-462 
Bracket mounted on 20” Band Sow 


for machine-side use. (Optional another fine product by G) 


ccna ROCKWEL 
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SPECIAL REPORT 

Copper Enameling in I-A Classes, McKinney , 

The “why” and “how-to” of the air-acetylene torch method of the copper 
enameling art in industrial-arts classes. 


FEATURES 

A Modern Teacher Training Program, Wockenfuss 

What we need is an i-a teacher training program compatible with our 
1959 technological society and here is a report of one modeled after 
The Minnesota Plan. 

Try the Technical Occupations, Littrell ; 

There’s a world of opportunity in the technical or semi- isieatenal 
occupations. 


The Choices They Make, Howes and Platte 
How Hicksville Teaches Graphic Arts, Adams 
On Improving Your Tests, Minelli 


A very practical discussion aimed at helping the shop soasher improve 
his methods of test item selection to discriminate between the better 
and poorer students. 


Student Syllabus, Mayer 


PROJECTS AND PROBLEMS 

TV Set Swivel Stand, Frisbie 

Night Light, Mickelson 

A TV Lamp, Dinneen . . 

Contemporary Coffee Table, Defourny 

A Modern Bookcase Headboard Bed, Hampton ‘aia 
Fruit Bowl — A Good Mass-Production a Ruthizer 
An Extension Cord on a Spool, Cross : 
A Home Freezer Inventory Board 

Unique Leather Belt, Pendered 

Roadrunner, Hunt ’ 

Speech Modulator, Hampton 

A Circuit Comprehension Test, Balin 

Salt and Pepper Set, Reeves 


DEPARTMENTS 


Editorials, 253 

The Bulletin Board, 4A 
Association News, 6A 
Questions and Answers, 12A 


Personal News. 20A 

New Books, 24A 

Shop Equipment, 26A 
Reader's Service Section, 42A 





industrial Arts and Vocational Education. — 
Copyright, 1959, by The Bruce Publishing Com- 
pany. All rights reserved. Title registered as 
Trade Mark in the United States Patent Office. 
Entered as Second-Class Mail Matter, November 
25, 1930, under the Act of March 3, 1879. Pub- 
lished monthly except during July and August on 
the 15th of the month preceding the date of issue 
by The Bruce Publishing Cc., 400 N. Broadway, 
Milwaukee 1, Wis. 

Subscription Information. — Subscription price in 
the United States, U.S. possessions, and Canada, 
$4.00 a year; $6.50 two years; $8.75 three years 
payable in advance. In all foreign countries, $5.00 
a year. Single copies, 50 cents. March School Shop 
Annual, $1.00. 

Discontinvance. — Notice of discontinuance of 


subscription must reach the publication office in 
Milwaukee, at least fifteen ys before date of 
expiration, Notices of changes of address shouid 
invariably include the old as well as the new 
address. Complaints of non-receipt of subscribers’ 
copies cannot be honored unless made within fifteen 
days after date of issue. 

Editorial Contributions. — The Editor invites con- 
tributions bearing upon industrial arts, vocational 
education, and related subjects. Manuscripts, draw- 
ings, projects, news, etc., should sent to the 
publication office in Milwaukee. Contributions are 
paid for upon publication. In all cases manuscripts 
should be accompanied by full return postage. 

Articles indexed. — The Articles contained in the 
Magazine are indexed in “The Readers’ Guide to 
Periodical Literature,” and “Education Index.” 





the bulletin board / 


TRADE SCHOOLS WEIGH 
MACHINE SHOP COURSE 


A stepped-up program of instruction in 
machine shop work was urged upon New 
York City’s vocational high schools in a 
recent report on a survey conducted by 
the Advisory Board for Vocational and 
Extension Education. 

Mrs. Betty Hawley Donnelly is the 
board's executive secretary. 

The survey proved that a machine shop 
is no place for a student with less than 
average intelligence or ninth-year reading 
level. Other requirements listed call for 


news notes and trends 


in industrial education 


mechanical aptitude, good vision for close 
work, normal color discrimination, aptitude 
in math, good physical health, and proper 
attitudes toward work, including punctual- 
ity and conscientiousness. 

The report recommends that academic 
studies be emphasized along with basic 
machine shop skills, leaving specialization 
to on-the-job training offered by industry 
for new employees. 


NEW ASSOCIATION FORMED 


A new organization called The Academy 
of Teachers of Occupations is now being 





TWO:FISTED POWER 


MILLERS FALLS DRILLS 


FOR EVERY USE 


Powerful, cool running, electric drills 
in sizes from 4" through to 1”. Drill 
illustrated is No. 2412, a new high- 
torque, 44” model priced so that it’s 
easy on your budget. Bwilt for all- 
around professional performance. 


MILLERS FALLS 
DRIVER-DRILLS 


World's first and only! Two tools in one — rugged 
power screwdriver and ¥%” drill. 275 RPM gearing 
for high torque and easy control. Ideal for school 
shops. Convert from driver to drill in three seconds. 
Saw grip (No. 2660) or pistol grip (No. 2860). 


POWER BITS. High speed steel 
blades. Drill through nails, screws 
and other obstructions. Standard 
and heavy duty types. Sizes from 
%” to 1%". Most efficient and 
economical way there is to drill 
large holes. 


MILLERS FALLS 
pgej eo) &— 


MILLERS FALLS COMPANY 
Dept. 1A-50, Greenfield, Mass. 
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formed by a group of college professors 
and high school counselors. Its purpose is 
“to promote and improve the teaching of 
occupations in schools, colleges, and uni- 
versities.” 

The teaching of occupations is defined as 
“the classroom teaching of an academic 
course, the primary purpose of which is 
to provide students with information re- 
garding opportunities and requirements for 
employment in a variety of occupations.” 

Applications for admission may be ob- 

i from Professor Robert Hoppock, 
New York University, New York 3, N. ¥ 


KODAK HIGH SCHOOL PHOTO 
CONTEST 


Eastman Kodak Company announces 
that the Kodak High School Photo Contest 
for 1960 will add a new color division and 
increase the awards. Celebrating its 15th 
anniversary, the contest will offer 338 prizes 
totaling $11,750 in cash awards. 

Entri¢s may be submitted anytime be- 
tween January 1 and March 31, 1960, 
inclusive. Pictures must have been taken 
since April 1, 1959. 

For further information, contact Miss 
E. M. Brearley, Supervisor, Kodak High 
School Photo contest, Rochester 4, N. V 


1-A WORKSHOP AT STOUT 


Stout State College, Menomonie, Wis., 
acted as host to over 100 educators from a 
number of midwestern states on Friday, 
October 16, for an all-day industrial-arts 
workshop held on the camnus 

Five specialists in varied fields of indus 
trial education addressed the conference 

Speakers and their topics included: Nor- 
man Geiger of the Falk Corporation, Mil- 
waukee — “Modern Drafting Room Pro- 
cedures”; O. J. Seeds, Alloy Department 
of Cerro De Pasco Sales Corporation, New 
York — “The Newest Applications of the 
Low Melting Point Metals in Industrial 
Arts Classes”; Guy Long, Chippewa Falls, 
Wis., public schools —“Gem Cutting and 
Polishing”; William Smale, Evinrude Mo 
tors, Milwaukee —“Modern Two Cycle 
Engines”; and Dr. E. Robert Rudiger. 
professor of industrial education, Stout 
State College—‘“The Implications of the 
Conant Report to Industrial Education.” 


NATIONAL SAFETY COUNCIL 
BOOKLET 


The National Safety Council has pre- 
pared a booklet intended to help the mil- 
lions of professional drivers who must 
constantly make decisions behind the wheel. 

A single sample copy of “A Professional 
Code for Defensive Driving,” a colorful, 
20-page publication, is available upon re- 
quest from the National Safety Council, 
425 N. Michigan Ave., Chicago 11, Ill 


Now, isn’t this carrying this de- 
signing for people thing too far? 
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" Stem & Rocker Arm 
Grinding Attachment 


, a=. 


Two Motors 


A B&D Valve Refacer speeds learning 


with the tool mechanics prefer! 


Speed . . . ease of operation—two 
of many outstanding features! 


Many instructors are taking a second look at their 
valve refacers and finding them out-of-date. 
Graduates complain they’ve been trained on old- 
fashioned machines. 


So maybe it’s time you looked into the Black & 
Decker Valve Refacer—the modern tool most 
mechanics prefer! Only Black & Decker brings 
you the super-speed air chuck with self-adjusting 
collet—grips and releases valve stems instantly for 
maximum speed—assures accurate alignment every 
time. Exclusive Auto-Flow Coolant Control puts 
exactly the right amount of coolant on the work for 
best operation. Two motors give you smoothest 
power—constant speed for top finish. 


If your present refacer doesn’t have these fea- 
tures it’s earned retirement! Call your local distrib- 
utor for a free demonstration. Remember, you 
owe it to your students to train them on the tools 
in use in the field. For additional information write: 
Tue Brack & Decker Mrc. Co., Dept. 4511, 
Towson 4, Md. (In Canada: Brockville, Ontario.) 


Check these quality features! 


Black & Decker Air Chuck with fast- 
acting Collet Clamp for top accuracy; 
top speed. 

Exclusive Auto-Flow Coolant Control 
distributes oil from 1-gallon baffled 
reservoir. 

Offset spindles enable grinding of all 
valve face angles from 0° to 90°. 
Universal wheel dresser swivels aside 
while grinding. 

Micrometer Valve Stem and Rocker Arm 
Grinding Attachment saves time—gives 
top accuracy. 


=] Leading Distributors Everywhere Sell 
Flack Deckers 
Quality Electric Tools .. 


Rp... (BT Ta “ee Soatte 
Grinders Ue Oritts =. 








association if news 


VISUAL COMMUNICATIONS 
CONGRESS 


The Third Annual International Visual 
Communications Congress, sponsored by 
the Society of Reproduction Engineers, is 
to be held in the Statler Hilton Hotel in 
New York City, Thursday, Friday, and 
Saturday, December 3, 4, and 5, 1959. 

Everett Kaestner, Bell Telephone Labor- 
atories, New York City, is the general 
chairman of the 1959 Congress. 

Technical sessions will be held each 
morning at which speakers from in-plant 
graphic reproductions-visual communica- 
tions departments and manufacturers of 


materials and services will discuss the latest 
available techniques in the field of electro- 
static printing, micro-reproduction and re- 
trievables, office copying , offset, 
diazo, and other methods of reproduction. 


17TH ANNUAL FOUR-STATE 
CONFERENCE 


“Guidance Functions and Relationships 
in Industrial Arts and Vocational Educa- 
tion,” was the theme of the 17th Annual 
Four-State Conference on Industrial Arts 
and Vocational Education, held at Kansas 
State College of Pittsburg on October 9 
and 10, 1959. The Conference was well 
attended by industrial arts and vocational 
education personnel from Arkansas, Mis- 
souri, Oklahoma, and Kansas. 

Featured general session speakers at this 
year’s conference included Herbert True, 
vice-president, Institute for Visual Research, 





new safety feature! 


Soyer 


All Logan 11”, 12” and 14” lathes, 
as well as models 1825 and 1875 
(shown) 10” lathes, now offer positive 
overload protection without 
additional cost. Exclusive Automatic 
Safety Gear absorbs shock of 
sudden overloads when threading, 
preventing gear damage from spindle 
to gear box. Also protects all 

gears in gear box up to 52 threads 
per inch. The combination of this 
Safety Gear and spring-loaded 
lever-operated clutch in apron gives 
the same protection for corresponding 
feeds. Can be factory-installed on 
other models of new 10” and 9” 
quick-change lathes. Available for 
present Logan quick-change lathes: 
$10 for 9”, 10” and 11” sizes, 

$15 for 12” and 14” 


For full model details and 
evidence of Logan's low upkeep 


and better service, see your 


Logan dealer, or write for catalog 


a a». 
t, \s 


12° Lathe 
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LOGAN ENGINEERING CO., Dept. D-1159, 4901 Lawrence Ave., Chicago 30, Ill. 


6A (For more information from advertisers, use the postcard on page 43A) 


South Bend, Ind., speaking on “Creative 
Teaching — Our Last Frontier,” and “The 
Care and Feeding of Ideas.” 

C. R. Crakes, educational consultant, De- 
Vry Technical Institute, Chicago, Ill., spoke 
on the subject “Guidance for the Electronic 
Age.” 

In addition to the general sessions the 
two-day conference included sectional meet- 
ings which provided an opportunity for the 
individual to pursue his special interests. 

Between sessions conferees visited the ex- 
hibits of equipment and supplies displayed 
by more than forty exhibitors who sponsor 
the Ship’s Program which concludes the 
conference. — Thaine D. McCormick. 


APIC MEETS 


The American Production and Inventory 
Control Society held its second annual 
National Technical Conference and Ex- 
hibit on October 16 and 17, 1959, at the 
Hotel New Yorker, New York City. 

Production control managers and super- 
visors heard discussions of the latest 
developments and problem-solving tech- 
niques in the field such as the fluctuating 
usage of inventory control, effect of en- 
gineering changes, job shop production 
control, scheduling and dispatching, use 
of punched cards, data processing equip- 
ment and applied statistics, sales and pro- 
duction forecasting, and materials man- 
agement. 

National headquarters: 330 South Wells 
St., Chicago, 


AMERICAN WELDING SOCIETY 


The American Welding Society announces 
their 4ist Annual Meeting and Welding 
Exposition at Los Angeles on April 25 to 
29, 1960. 

American Welding Society, 33 West 39th 
St., New York 18, N. Y. 


NATIONAL AUDIO-VISUAL 
ASSOCIATION 


The 19th Annual National Audio-Visual 
Convention and Exhibit, sponsored by the 
National Audio-Visual Association, was 
held July 25 to 28, 1959, in Chicago at 
the Morrison Hotel. 

The general convention chairman was 
W. G. Kirtley, Louisville, Ky. 


— > — — 


COMING CONVENTIONS 


Nov. 5. Missouri Vocational Association, 
at Auditorium, St. Louis, Mo. Secretary, 
M. Cecil V. Roderick, 122 Waters, Colum- 
bia, Mo. 

Nov. 5-6. lowa Industrial Education As- 
sociation, at Des Moines, Iowa. Secretary- 
Treasurer, Leonard Bengtson, Central Jun- 
ior High School, Ames, Iowa. 

Nov. 6-7. Kentucky Industrial Education 
Association, at Kentucky Hotel, Louisville, 
Ky. Pirate, Paul E. Harris, 506 West Hill 
St., Louisville, Ky. 

Nov. 6-7. New England Industrial Arts 
Teachers Association, at Hotel Taft, New 
Haven, Conn. Secretary, Edward P. Stach, 
Warren Harding High School, 1734 Central 
Ave., Bridgeport 10, Conn. 

Nov. 12-14. Mississippi Valley Industrial 
Arts Conference, at LaSalle Hotel, Chicago, 
Ill. Chairman, Dr. Verne C. Fryklund, 
Stout State College, Menomonie, Wis. 

Dec. 6-9. American Technical Education 
Association, at Conrad Hilton Hotel, Chi- 
cago, Ill. Secretary, William N. Fenninger, 
22 Oakwood Place, Delmar, N. Y. 

Dec. 7-11. American Vocational Associa- 
tion, at Conrad Hilton Hotel, Chicago, Il 
Pirate, Lowell A. Burkett, 1010 Vermont 
Ave., N.W., Washington, D. C 
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No. 11 Combination Square 
with Center Head has easy- 
to-clean black wrinkle fin- 
ish. Available in 4, 6, 9, 12- 
inch and larger sizes. 





6, 12, 18 and 24-inch steel 
rules with Satin Chrome Fin- 
ish (pioneered by Starrett). 
Flexible or spring tempered 
types, fractional.or decimal 
graduations. 











These professional quality tool chests are designed and 
built to Starrett toolmaker specifications — in rug- 

edly finished, rigidly reinforced steel or hand-rubbed 
Seadaae mahogany. Available now through Starrett 
distributors without tools or with three different as- 
sortments of Starrett Tools selected to provide basic, 
intermediate or advanced precision measuring equip- 
ment for students and apprentices of all grades as well 
as working machinists and tool and die makers. 


No. 56 Surface Gage for use 
on round work or flat sur- 
faces has 214” base, 4” or 7” 
spindle, gage pins in base, 
fine adjusting screw. 


Metal Chest No. 200MC 
Size 20 x 8% x 13% with 
top compartment and seven 
drawers felt lined. Front 
panel locks with top, slides 
under bottom drawer when 


Wood Chest No. 200WC 
Size 20 x 92 x 13 with top 
compartment and nine 
drawers felt lined. Front 
panel locks with top or slides 
under bottom drawer. Com- 





No. 117 Center Punches 
are hardened on both ends 
for safety and long life. 


plete with 21 tools. Made with round shank, 
knurled grip, accurately cen- 


tered tips. 


open. Complete with 2 1 tools, 





Starrett Tool Oil is made 
to our specifications and 
used by us to protect and 
preserve tools and_instru- 
ments. Handy 34 fl. oz. can. 


FREE EDUCATIONAL AIDS 


New Bulletin 1203, “How to Read, Use, 
Care for Micrometers and Vernier 
Gages.” 


Training Aids Bulletin No. 1202 shows **Kleenscribe”’ Layout Dye 

the complete line of Starrett training is a quick drying, easy-to- 

aids. r use blue layout dye in a prac- 
tical small container. 4 fl. oz. 

Big new Catalog No. 27 shows the can with brush in cap. 

complete line of Starrett tools. Write 

for free copies. Address Dept. (CE), 

TheL.S.Starrett Company, Athol, Massa- 


chusetts, U.S.A. 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS «+ STEEL TAPES + PRECISION GROUND FLAT STOCK 


HACKSAWS + HOLESAWS + BANDSAWS + GAND KNIVES 
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The creat ¥ ¢ spark 


you encourage .today 


may develop into important 
accomplishments tomorrow / 


Now's the time to prepare your students for 


the DOO) GMGIC) EEE) Competition! 


To develop and recognize fine craftsmanship among 
students, Ford Motor Company is now sponsoring its 
fourteenth annual Industrial Arts Awards Program. 


While it might seem somewhat early to start encour- 
aging your students to participate in the 1960 Ford 
IAA Program, past experience shows that most award- 
winning entries are planned and completed well in 
advance of deadline pressure. 

As in past years, any high-quality industrial arts or 
vocational project made by students in the 7th through 
12th grades may be submitted. There will be cash 
. trophies presented to the schools of the first- 
place winners . . . plus an all-expense-paid trip to 
Detroit for the 32 Outstanding Achievement Award 
winners and their teachers. The popular IAA Student 
Craftsman’s Fairs, exhibiting local entries, will also 
play an important part in the 1960 program. 


prizes .. 


Remember, the sooner your students begin, the better 
will be their chances of winning. Why not mail the 
attached coupon right now while you're thinking 
about it? We'll send you all the information you need, 
including a rules booklet, so that you can start your 
students on their projects right away. 


FORD INDUSTRIAL 
ARTS AWARDS, Dept. B 


FORD MOTOR COMPANY 
The American Road, Dearborn, Michigan 


I would like to have the official IAA rules booklet and 
entry blanks. Please send to: 


NAME 





ADDRESS 








FORD INDUSTRIAL ARTS AWARDS lL. 


8A (For more information from advertisers, use the postcard on page 43A) 
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“Finest saw in its class .. .” 


HEAVIER CRADLE, ARM AND TRUNNIONS 
Thick, heavily ribbed grey-iron. Trunnions, cast 
integrally with 1” thick x 161%” long support 
members, absorb heaviest cutting loads. 


DOUBLE-LOCKING LIFT-OFF FENCE 
An exclusive Atlas feature. Slides smoothly, eas- 
ily. Rigid . . . extends full depth of table .. . 
locks at both ends . . . one movement of lever 
and fence is anchored in place or released for 
lifting off! 


MITRE GAUGE KEYED TO TABLE 
Gauge can’t accidentally fall from front of table, 
yet can be lifted from center or rear of table. 


For ease of operation, safety, and accuracy the Atlas 10” 
Floor Saw is in a class by itself. It’s ruggedly built with 3 HP 
construction throughout. Has totally enclosed 1 to 3 HP con- 
tinuous duty motors . . . cast iron base . .. modified wedge cog 
belt drive . . . big, self-cleaning worm and rack mechanisms. 

It’s unmatched for safety. Has exclusive clear-vision guard, 
double locking fence, big mitre gauge with 8%” x 2” face. 
Motor enclosed in base. 

It’s easy to operate. Weight of motor is balanced by torsion 
spring mechanism. Fence glides to the position you want it 
— lifts off for removal or positioning either side of blade. 
Handwheels are 8” in diameter — exclusive tilt dial is bigger, 
too, for easy reading. 

And the Atlas is way ahead in value. The saw illustrated, 
ready to run with switch, manual starter and 14 HP motor 
installed is only $395 f.0.b. factory! 


Write for LITERATURE 





) SATA MAS | ATLAS PRESS COMPANY 
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11-06 N. PITCHER STREET KALAMAZOO, MICHIG-."" 


on 





more brake for 
the money... 


DI-ACRO SPARTAN MODEL 24 , 


BOX and PAN BRAKE 


SAFEST INV 
SCHOOL 


ESTMENT 
TOOL FUNDS 


THE 
FOR YOUR 


Built to rugged industrial standards and boy-proofed, 
too, the Di-Acro Spartan Box and Pan Brake with all 
steel base is a path = investment —it will last longer in 
your shop. It operates more smoothly and performs a 

ater number of operations than other brakes. Spartan 
Model 24 Brakes form 16 gauge steel up to 24” wide 
with a forming bend of 135°. Deep box fingers form 
boxes up to 3” in depth. The 5-inch-deep forming bar 
is rigid and makes forming accurate across its full width. 

Under-cut box fingers permit forming boxes or chassis 
with a 14" lip. This provides a convenient method for 
making professional appearing radio: and electronic 
components. 

Ten box fingers cover box form- 
ing range from *4” to 24” in steps 
of \". Each die-steel finger has its 
own clamp and can be mounted 
anywhere on the finger mount bar 
—no holes to register. One-inch 
clearance between: fingers and bot- 
tom plate for easy insertion and 
removal of material. Parts fully 
warranted. 


DI-ACRO SPARTAN ROLLERS 


Two-inch diameter forming rolls. 
Precisely machined bearings and 
ground and polished rolls turned by 
machine cut gears provide maximum 
ease of operation and accurate re- 
production. Gears are enclosed for 
safety’s sake. 5 models to 36’. 


Wi 





Write today for Di-Acro Spartan 24 Box and Pan Brake | 


Bulletin and Di-Acro Spartan Roller Bulletin. 


You reflect the moteriol 
and processes of industr 
- ’ New! 


with For every Di-Acro machine purchased 


you receive free coupons, each worth a set of four 
project folders. A money saving machinery pack- 
age deal entitles you to many more projects. 


O’NEIL-IRWIN MFG. CO. 


351 Eighth Ave. + Lake City, Minnesota 


(For more information from advertisers, use the postcard on page 43A) 


| 
| 








Set-Up 
and 


Ho.p-DOWN 
TooLs 


Teach the 

be hy a 2 b ARMSTRONG 
Set- and Hol De- 
s 


rigidly, and thereby reduce spoil- 
age and prevent costly accidents. 


Your local Armstrong Distribu- 
tor carries ARMSTRONG Set-up 
and Hold-down tools in stock in 
sizes for every operation. Stop 
haphazard setting-up methods. 
Provide each of your machines 
with « full complement of 
ARMSTRONG Set-up and Hold- 


wn Tools. 


Ay 


ARMSTRONG BROS. TOOL CO. 


46. We. 


Write fer circular. 


5222 W. ARMSTRONG AVE. + CHICAGO 


1 Channel Foundry Flasks 
t for almost a half century. 


Manufacturers of Rolled 
and other foundry equi 


j 
STERLING NATIONAL INDUSTRIES, Inc. 
Founded 1904 as Sterling Wheelbarrow Co. 
Milwaukee 14, Wisconsin, U.S.A. 


i 
Associate 


STERLING FOUNDRY SPECIALTIES, LTD. 


London, Bedford and row-on-Tyne, England 
A8-7554-R2 
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You'll like Northfield 


woodworking machines 
in YOUR school shop! 


You'll like them for their heavy, vibration-free, smooth 
running. Each machine is electronically balanced. You'll 
like their dependability, the freedom from trouble, their 
excellent safety features. And yes, you'll like the price too. 
Take all these factors into consideration and compare 
NORTHFIELD with any others before you buy. 


The Monthiield WO. 4 VARIETY SAW 

Tilting Arbor Type 

The NorTHFIELD No. 4 Variety Saw is a carefully designed, 
quality machine with the latest features. It offers maximum 
versatility for all around sawing in any school shop. In addition 
to wood it’s adaptable for cutting light metals, plastics, and 
other materials. table on the basic machine is 44” x 36", 
plus a 191%” extension for carrying the rip gauge table. One or 
more 12” table extensions can be furnished to increase table size. 
A rolling section table is also available. You’ll like this machine 
for its versatility, heavy duty capacity, ease of handling, and 
speed with precision. 





Northfield 


These jointers are of the type the student 

will encounter later being used for pro- 

duction work where accuracy and fine 

quality of work are essential. Working 

surfaces are convenient to the operator. 

Weight is well distributed to make a well 
balanced smooth operating machine. The medium duty machine at right 
is available in eight and twelve inch widths. Tables are 6’2” long; rabbet 
depth %”. Heavy duty jointers are available in 12” and 16” sizes. Tables 
are 8’ long; rabbet depth 54”. They use a round three or four knife, safet 
type cylinder head, and a three horsepower, 3600 R.P.M. TEPC. 
motor; five H.P. motors and belt drive machines also available. 


Northfield 


FOUNDRY & MACHINE CO, 
NORTHFIELD | MINNESOTA 








20” BANDSAW 


Northfield BAND SAWS 


are available in 20”, 27”, 32” and 
36” sizes. I'he 20” band saw takes 
24” x 36” in floor space, horizontal 
capacity is 20’, vertical capacity 
under guide is 11”. 
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Manufacturers of High Speed Precision 


Heavy Duty Woodworking 
Equipment 








(For more information from advertisers, use the postcard on page 43A) 


Northfield SURFACERS 


are ideal for school shops. They 
have simplified, hi lormance, 
trouble-free, mechanical design. 
They are available in 18” x 8” and 
24” x 6” sizes. 





. questions / answeTs | | ALUED’s BEST BUYS 


| SEND FOR vs : in TAPE RECORDING and 
| STRUCTING A WORKBENC ELECTRONIC TRAINING AIDS 


| @ Q.: Please give me information and tell 
me where I may find plans for constructing 

NAME | a workbench.— M. C. 
TITLE |  A.: Articles published during the years 
in IA/VE concerning the building of work- 


| SCHOOL benches include: * 








Combination Wood and Metal Bench — 
STREET March, 1934, page i134 
Workbench for Home or School Use — 
CITY/STATE October, 1938, page 353 
Workbench — November, 1940, page 385 
— | Student Built Workbenches — April, 1951, 
page 158 — H. G. 











cman on snoP KNIGHT” Dual-Track 2-Speed 


J 
i @Q.: I am a student at ——, enrolled Top Value Tape Recorder 
I 


| in the industrial arts curriculum. I have Gott “Dactes pecb-butten outemetic 
received information that you are inter- control for instant selection of 
ested in helping future teachers who are $9995 Play, Rewind, Forward 
studying in this field. I would appreciate ad Sion ot meer tie or 3% ips 
| any information about shop — which $5 down counter; 3 ealety in k to pre- 
you would send me.—G. R. L. vent accidental erasure; separate 
A.: In past issues of IvoustriaL Arts ae Ss ee ae 
| anp VocationaL Epucation we have pub- phono. Built-in 5-watt amplifier and 4 x 6” 
| lished many shop layouts. We are giving speaker for remarkably faithful quality. Easy 
| you a list of the articles on shop planning wilt lorephom O coal at cena — 
| which have appeared in the pages of the " som. An cactusive Allied product —unbeat- 
| ~ 4s . value. 
School Shop /nnual, during the past few py te Sane Meum. Bes. $99.95 


years. 


1959 — March a.ueo’s knight-kits’ 


Planning School Shops for Tommorrow, Best for Training in Electronics 
p. 59 

Cleveland’s New Max S. Hayes Trade , 12-in-One 
School, p. 64 Electronic 

Industrial Arts Department — Mt. Pleas- ye Leb Kit 
ant Senior High School, p. 74 j 

New Junior High Industrial Arts Shops, onty $149 
p. 75 = 

New Hobart Brothers Technical School, a. 
p. 78 hing aid. Includes 12 f 

Lake Orion Community Schools, p. 81 Se eliibeainvenietinen Canaameate, 

Waltham’s Vocational High School, p. 83 once mounted, remain in place and last in- 


Industrial Arts Offers Many Courses, p 2 ne wT ee oe mpes Sy 


Sp mE 


6b OO eT RT Dee ie 


Shop Organization Simplified, p. 97 
oR * 
O : _ 1958 — March AC-DC Radio Kit 


W. Tresper Clarke Junior-Senior High 
School, p. 59 onty $16” 


New Facilities for Industrial Education, Theesends ia use 
65 in shop training. 


fs hii lacattons Teaches amplifica- 
eine a and Vocational tion, a tion, sectification, aiden 
Fea etc. Complete with cabinet 
PRESS Physical Features of the Shops, p. 75 83 Y 736. “Ranger” Radio. Only $16.95 
Tool Storage in the Woodshop, p. 102 
Oklahoma City Northwest Classen Shops, 


S C H O O LS vi OLD canoe er @® uel fg one 


in electronics for the school: 


ee 


' 





@Q.: Many years ago I recall seeing a 

. : : : 1 ‘ sound and recording equipment; 

You can fill every vise require- catalog with a title something like “Hard Knight-Kits for training; lab instru- 
to Get Materials.” Since I am unable to ments, tools, books, electronic 


ment from the broad Simplex line find this catalog and have been unable to parts. Write fer free copy today. 


of fine vises for schools. Guaran- | find out who publish 
published it, I am wondering 
teed for the life of the vise against | whether you could help me get a copy if ALLIED RADIO 
defects in workmanship or mate- yt = oy —U. e ai 
; : : e material contained in the above ALLIED RADIO, Dept. 51-19 

rial. Get industrial quality for your ehtciog can be cbtelned, mest Misty, by Heo poe tag j- xan Oe 

shop now. referring to the 1959 Broadhead Garrett ; ss P 
Co. (4560 E. 71 St., Cleveland 5, Ohio) Ship the following: [) 92 RU 725. 


cr-------- 


| 86 83 Y 272. 12-in-1 Kit. Only $14.95 


catalog. —C. S. (083 Y 272. () 83 Y 736. $_____enclosed. 


Desmond atch «coven conte 
[ | *Eprror’s Nore: We are not in a position to DC Senc f og 


furnish the pages of these issues, nor the complete 
mplex copies in most cases. We would recommend look- Name 
ing at this material at your public library, the 


The Desmond-Stephan Mig. Co. high school library, the libraries of the supervisor Address 
URBANA, O. | of industrial arts or of vocational education, or 

| 

' 


teachers of these subjects who keep or bind their 
5 A A A TS back copies of our magazine. 
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For better student training .. . 


Sy or Bt. 









teach with 





> “Light-Heavyweight" 


MACHINE TOOLS 


¢ Engineered for maximum 















15” W-T DRILL PRESS 
4%" or 6" spindle travel 


safety! 


Built to highest industrial 
standards! 








Any way you judge them, Walker-Turner 
“*Light-Heavyweights”’ are the finest, most 
economical metalworking tools for school™ 
shop instruction. They’re safety-engineered 
to give maximum student protection, and 
are built extra rugged to take rough treat- 
ment and still give years of accurate serv- 
ice with little or no maintenance problems, 
Your Walker-Turner distributor will b 
glad to demonstrate how Walker-Turner 
“*Light-Heavyweight” Machine Tools ca 

16” W-T BAND SAW—variable | ad t 
speed—from 50 to 3500 FPM make your teaching job easier and more 
a ne resultful. He’s listed under “Tools” in the 
Yellow Pages of your telephone directory 



















14” W-T METAL CUTTING 
BAND SAW—8 speeds, 
61 to 4550 FPM 




























T 7" STANDARD GRINDER 
equipped with Twin-Lite 
safety shields 








W-T 6” TOOL GRINDER 
for steel or carbide tool grinding 








FREE CATALOG—Write today for fr 


colorful catalog on the complete line o 
/ Walker-Turner “Light-Heavyweight” Ma 
chine Tools, Walker-Turner, Division o 


Rockwell Manufacturing Co., Dept 
eek: WL-61, 400 N. Lexington Ave., Pi 
burgh 8, Pa. 





















W-T SURFACE GRINDER another fine product by 


Pec cal come Olek as I eee. | ROCKWELL 


4%" or 6" spindle travel 





Students learn trouble diagnosis quickly, positively 


with this NEW 


Swap-on 


TUNE-UP SET 


MT-405A Exhaust Ges Anca- 
hyzer — Checks the air-fuel ratio 
~— shows you if carburetor is set 
properly. 

MT-415A Tach-Dwell Meter — 
Teach scale checks engine rpm. 
Dwell scale checks dwell or com 
angle. 

MT-401A Generator-Regulator 
Meter — Tests the generator, 
checks regulated omperes, cut- 
ovt and regulated voltage. 


MT-430A Ignition Analyzer — 


With this top-quality Snap-on equip- 
ment, you can teach students the 
latest in tune-up methods — instruct 
them in the use of meters and ana- 
lyzers they’ll be using to service com- 
plex modern cars and trucks. Fully 
illustrated booklets give step-by-step 
procedures — reduce need for extra, 
individual instruction. 

Priced to fit your school budget 
Each of the four testers is a complete 


pensive cabinet with various testers 
built in. Also, you can use any one 
of the units separately anywhere in 
the shop. Roll stand holding all four 
testers is available optionally. 


We will be glad to have our nearest 
Snap-on branch arrange a classroom 
demonstration at your request. Write 
now for free descriptive literature. 


Tests primary and secondary coil 
efficiency; coil heat; stalled mo- 
tor coil current; capacitor ef- 
ficiency. 


unit in itself — with no outside power 
needed. You save the cost of an ex- 


Se @cewr er @RreawvT t+ @ Ww 
8074-K 28th Avenue * Kenosha, Wisconsin 








' 
' 
' 
' 
' 
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Here’s the latest in School Lathes! " Jenkenne” 


~~ CLAMPS 


Be PoFiy = 


U.S. PAT. off. 


“OLIVER” No. 167 
WOODWORKING- 


j METAL SPINNING 
Maximum Safety une 


Greater Strength 
More Capacity 





Leee eae eee ane 





New speed lathe by “Oliver” features a 
completely new concept in design and con- 
struction. Welded steel construction, new 
manufacturing techniques make this the 
strongest, most rigid lathe on the market. 
Send for free color folder. 


OLIVER MACHINERY COMPANY 
GRAND RAPIDS 2, MICHIGAN 


we 


“OLIVER” — famous for Precision Machinery 


(For more intermation trom advertisers, use the postcard on poge 43A) 


the clamp folks | ADJUSTABLE CLAMP CO. 


424 N. Ashland Ave., Chicage 22, If. 
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WILTON VISE MAKES 
_ VY © GENERAL SHOPS PRACTICAL! 


THIS WOODWORKING VISE ...T-U-R-N-S TO A... METALWORKING AND PIPE VISE 


ie 
\ ‘ 
~ \ 


aN AND SAVES YOUR PRECIOUS BUDGET DOING IT! 


Were Universal Turret Vise 


FOR GENERAL SCHOOL SHOPS 


FEATURES: 


3”’ x 7" MAPLE JAW FACES . . . 
Witen’s petented GAPID ACTION The Wilton “Universal” is a new tool that makes the general 


REMOVABLE 1” x 4” SERRATED STEEL JAWS = school shop truly practical! It helps you expand your curricu- 
DOG IN FRONT JAW « WOOD HANDLE 


ART METAL SOCKET » OFFSET WOOD JAW lum at minimum equipment cost. It holds metal, wood, art 


FOR VERTICAL CLAMPING OF ° . ° ! 
sane wean 9UsEEs metal anvils, sheet metal, pipe — everything you want to teach! 
U. S. Patent 2430458 


Additional U. S. Pat. Pending 


WILTON PROFESSIONAL QUALITY VISES FOR SPECIALIZED SHOPS 


WILTON 
WOODWORKERS’ VISES 


they're wearproof and WILTON MACHINISTS’ VISES 


boyproof! bs “ . with lifetime sealed in 
i ‘ lubrication! 
Unconditionally 
gvoranteed! Unconditionally 
gvoranteed! 





WILTON TOOL MANUFACTURING CO., INC. 
SCHILLER PARK, ILLINOIS 


Gentlemen: 


j [] 1 would like to see @ demonstration of the new Wilton Universal 
Turret Vise for General Shops. 
[] Please send me more information on Wilton Vises. 
a EE LI EAE an te hod : 
eT AR NS See eS “Sr —_ pes 


eee — 
city OE !|hClU 
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BASED ON ACTUAL SURVEY OF 


“industrial Arts: Beginning Electricity— 
Electronics—Model 30” 


This revolutionary new Crow Course is the result of our 
survey of 40 state school heads to determine a wholly new 
teaching method for electricity and electronics. 

Our Crow course, “Industrial Arts: Beginning Electricity 
—Electronics—Model 30” is composed of 10 basic units 
which are complete coordinated packages of teaching ma- 
terials (not just teaching manuals and student manuals). 
It provides such time-saving benefits as: teacher's shop 
progress chart; pupil's self-testing and evaluation; com- 
prehensive, objective final examination and teacher's 
source of materials. 

The new course is flexible to purchase and to use. Each 
unit is self-contained yet may be combined for various 
length courses. All 10 are adaptable for short or one- 
semester courses. Units can be easily used for either the 
unit or general shop plan teaching. 


THE COURSE’S AUTHOR... 
William A. Kavanaugh, B.S., M.S. PhD 


Assistant Professor of Electricity — Radio 
Electronics, University of Minnesota 


Dr. Kavanaugh's education in the field of 

Electricity, Radar, Electronics and related 

sciences has spanned nearly a quarter of 
a century. He has been a distinguished teacher of high school, 
college and adult classes for fourteen years. His contributions 
to the teaching profession have long been admired, and his 
abilities have earned him nationwide prominence in the Indus- 
trial Arts field. 


“INDUSTRIAL ARTS: BEGINNING ELECTRICITY— 
ELECTRONICS, MODEL 30" INCLUDES: 


: ‘Alternating Current’’ 

: “Home Wiring and Electric Circuits’’ 
: ‘Automotive Electricity’ 

: ‘Alternating Current Circuitry’ 

: ‘Electricity and Communications’ 


Unit 1: “The Electric Circuit’ 
Unit 2: ‘Electricity and Magnetism” 
Unit 3: "Direct Current Circuitry’ 
Unit 4: “Chemistry and Electricity’ 
Ualt 5: ‘Motors and Generators” 


Course Now Available! Write Today! 


MEE vniversat scienniric 
COMPANY, INC. 


VINCENNES, INDIANA 


(For more information from advertisers, use the postcard on page 43A) 














PARKS PLANERS éive your s: 


Practical Experierice istriol Mact 


.-» the experience of 
wor on the same 
type of high - 

planers ‘= er 
eventually use in 


their 

2 0 “ 
THICKNESS 

PLANER 

PARKS No pms 
modernly desi i 
precision-built, high 
speed production 
ber up to 20° wide 
um 
and 6” thick. Avail- 
able with knife 
er at additi cost. 


12 THICKNESS PLANER 


PARKS NO. 95 — A compact, 
sturdy thickness planer that offers 
mill planer precision and rugged- 
ness at a sensationally low price. 
Write for descriptive literature on 
both machines illustrated as well 
as on PARKS wood- and meta!- 
cutting Band Saws, Radial Saws, 
Planer-Jointer Combination Ma- 
nes. 


COMPANY 


the PARKS woopworkinc MACHINE 


Dept. 22, 1546 Knowlton Street, Cincinnati 25, 


Complete Metal Shop 
i) me), | cele) &: 


FOUR TOOLS 
FOR THE PRICE OF ONE 


. NIBBLER 
. SHEAR 
. ROD CUTTER 


. PUNCH 
Slitting and nibbling capacity 

X," mild steel 
Trimming and bor capacity 

Y¥," mild steel 
Rod cutting capacity (round 
stock) 

He", Va". He", %” 
Punching capacity (depth of 
throat 3%”) 

y%” to %", by kK" 


Medel 5A Handnib complete with swivel 
base and one punch and die only $157.50. 


h h 
QUALITY TOOLS 
Dept. 1-K, RACINE, WISCONSIN 


Formerly National Machine Tool Co. 


Send for BIG FREE 
28-page catalog 
showing handnibs 
and other famous 
Heinrich tools. 
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industrial plants 


Teach how 


Pittsburgh 
Color Dynamics 


provides better, 


safer working 
conditions in 








any educators recognize that 

better knowledge of the use 

of color is making an important 

contribution to the improve- 

ment of production techniques 

and morale as well as the safety 
of workers in industry. 


perreaguenes 
Petrertreg 
Pertatetutenet 


@ That’s why Pittsburgh’s sys- 
tem of COLOR DYNAMICS is being 
included in many vocational 
training courses. 


@With this modern system, 
machines are painted in colors 
that permit the operator to see 
his work better. Moving parts 
are readily distinguished from 
stationary parts and produc- 
tion materials. Eye travel is 
reduced, and fatigue and nervous 
tension are lessened. 


@ Use of morale-building colors 
on walls and ceilings creates a 
more cheerful and brighter en- 
vironment. This makes for a 
better relationship between 
management and workers. 


@Safety colors on controls, 
traffic lanes, cranes and mobile 


Get this Color Plan for Your Classrooms—lIt’s FREE! 


equipment call attention to 
hazard areas and reduce danger 
of time-loss accidents. 


@ All these benefits from the use 
of COLOR DYNAMICS are vital 
ones and, certainly, should be 
taught to the shopman of to- 
morrow. Why not begin teach- 
ing your students this functional 
use of the energy in color? Better 
still, you can easily and inexpen- 
sively provide practical demon- 
strations of its effectiveness by 
applying it in the decoration of 
classrooms and equipment. 


Send for a Copy of this FREE Book 


classrooms by providing you with detailed 

color plans for your study areas and 

equipment, without cost or obligation. 

effectively in industry. Better still, we'll be Call your nearest Pittsburgh Plate Glass 

glad to demonstrate its benefits in your © Company branch. Or mail coupon at right. 
Watch the Garry Moore Show —CBS-TV— el evenings. 


iB PAINTS GLASS CHEMICALS BRUSHES PLASTICS 
s PITTSBURGH PLATE GLASS COMPANY 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


e Write today for a free booklet which 
explains the principles of COLOR 
YN i 

DYNAMICS and how they can be applied Pittsburgh Plate Glass Co., Paint m. 
| Department 1A-119, Pittsburgh 22, Pa 
| Please send me a FREE copy of / 
| your booklet “COLOR DYNAMICS.” 
C) Please have your representative / 
| call for a COLOR DYNAMICS survey). 
iT — | without obligation on our part. 
| 
| Name 





Street 


County State_ 








In the kit of the skilled mechanic or the enthusiastic home craftsman, 

tools bearing the famous DIAMOND trademarks indicate the discerning workman .. . 
one who appreciates and enjoys using the finest. 

DIAMOND Tools are made by makers of fine forgings for fifty years. 


Sold by your favorite hardware store or dealer. 


“There is nothing finer than a DIAMOND” DIAMOND 
® 


DIAMOND TOOL and Horseshoe Cr = ae MINNESOTA # TORONTO, ONTARIO 


(For more information from advertisers, use the posteard on page 43A) 1A /VE for NOVEMBER, 195? 
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the editor’s stand 


November, 1959 


DOES OUR TAKE-HOME PAY REALLY PAY? 


The battle for student time is becoming more intense 
each year. So many new subjects and activities have been 
added to the school curriculum that there just aren’t 
enough hours in the day for them all. Some recent additions 
such as baton twirling, social dancing, and fly tying are 
condemned (and perhaps rightly so) as the frills of educa- 
tion that should be eliminated. We’re being told by tradi- 
tionalists that we must get back to the basics of “reading, 
writing, and ’rithmetic,” and, due to this demand, it is not 
uncommon to find some junior high schools omitting even 
such areas as industrial arts and home economics. 

If we are to be truly honest with ourselves, we have to 
admit that many parents today do not hold industrial arts 
in very high esteem. When it comes to a showdown as to 
what should be eliminated from Johnny’s program, it will 
certainly not be the courses in English, mathematics, or 
science. In all probability, mother and dad would suggest 
that shop be dropped. Furthermore, they would feel that 
this change threatens their child with no ill effects. 

We teachers in Industrial arts are in great disagreement 
with the parents who hold this attitude. Not only do we 
feel that Johnny will suffer ill effects, but also we are firmly 
convinced that a good program in shop contributes as much 
or more to Johnny’s growth as any other part of the school 
program. In a good industrial arts course he learns to work 
with the four main ingredients of life: ideas, things, people, 
and himself. 

Now a big question arises. If we are so convinced of the 
values of our program, why do we make such a poor im- 
pression on most parents? As we see it, there are many 
reasons for this. It seems to us that a major reason — 
especially at the junior high school level —can be found 
in the things Johnny takes home. Unfortunately, the pay- 
off is, and always has been, the project. 

Imagine yourself as the parent when Johnny comes bub- 
bling home from eighth grade with books and other school 
supplies. As he unloads his things on the kitchen table, 
you see that he brought home his general science book 
because he had an assignment. You see a beautifully 
printed book, well illustrated and authoritative. Johnny 
also deposits his shop project. Let’s suppose that it is a 
funnel that he has spent three weeks completing. Johnny 
is an average student. His bending, fitting, forming, and 
soldering make his funnel poor in contrast to the one his 
Dad bought last week for a quarter. Here is the com- 
parison. On the one hand is an assignment in an attractive 
modern textbook. You feel confident that Johnny has a 
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topnotch teacher, and that the program is excellent. On 
the other hand you have the visual evidence of work done 
in shop. You cannot help feeling that Johnny must be 
wasting his time in shop. At this point, parents will wonder 
about the expense involved in equipping a shop and the 
good salary paid to the teacher. It is not surprising that 
parents give more and more of their support to general 
science and mathematics and less to industrial arts. 

We recently heard a superintendent suggest that students 
not be allowed to take home any projects from junior high 
school shop programs. While this suggestion may be drastic, 
perhaps it has some merit. However, if Johnny does take 
home a project, the least we industrial arts teachers can 
do is to make sure he also takes home the textbook and 
other learning materials. The present-day industrial arts 
textbook makes a good impression on parents and goes a 
long way toward explaining our program. An assignment 
now and then in industrial arts classes will help to educate 
parents to what we are trying to accomplish. Our program 
will take on much more significance with parents and 
others who are paying for our activities. 

We have always said that it’s not what the boy does to 
the project but what the project does to the boy that really 
counts, but how will parents find out what the boy is 
learning if all they see is the project? It’s easy for us to 
complain that parents and administrators don’t understand 
the real objectives of industrial arts. It’s time for us to 
wake up and face facts. Much of the fault lies in our own 
lack of good day-to-day public relations. Parents should 
be given the chance to see industrial arts in the same light 
as they see the academic subjects. Naturally we don’t want 
shop to become a book course. We would destroy industrial 
arts if we failed to keep it an activity course. But there 
are a lot more things involved in “activity” than just 
“making the chips fly.” Real learning takes place only 
when the student studies about the material, how to use 
tools and machines, how to plan projects, and about the 
industry represented by each shop activity. About the 
only way the average parent can find out about shop is 
by seeing what Johnny carries home at the end of the 
school day. We'd better see to it that mom and dad believe 
Johnny is learning. If we don’t, industrial arts may really 
be labeled a frill of education that ought to be eliminated. q 


poked. Flin 





A Modern Teacher Training Program 


W. A. WOCKENFUSS 


> Industrial-arts education, embedded in the horse-and- 
buggy stage of our culture, still teaches avocational 
craft skills, contends the author. 


What we need is i-ac subject matter and procedures 
compatible with our 1959 technological society. 


Here is a review of an i-a teacher education program 
aimed at closing the gap between life and what is 
taught in our institutions modeled after implications 


of The Minnesota Plan. 


Industrial-arts education is still 
teaching in the horse-and-buggy stage 
of our culture. The craftsmanship of 
the carpenter, cabinet maker, art- 
metal craftsman, hand typographer, 
etc., occupies most of the attention 
of teachers and students in industrial 
arts laboratories. Such training in a 
highly technical-industrialized society 
like ours can serve but two purposes: 
(1) historical aspect of our culture 
or (2) development of skills for avo- 
cational pursuits. 

Curriculum is derived from society. 

Dr. Florence Stratemeyer, the well- 
known curriculum expert at Colum- 
bia’s Teachers College, describes the 
derivation quite succinctly: 
The kind of society from which learn- 
ers come points to values they must 
live by as they share with others the 
task of building their country and the 
world. A study of society can indicate 
the understandings and competencies 
children and youth are likely to need 
just as it can bring into focus the prob- 
lems with which they are dealing and 
with which they will have to cope. An 
examination of society also suggests the 
environments out of which come the 
citizens who mold the world of today 
and tomorrow. Cultural values, societal 
needs, and learner’s backgrounds serve 
as guides to curriculum development.’ 


‘Stratemeyer, Florence (et al.), Developing A 
Curriculum for Modern Living (New York 
Bureau of Publications, Teachers College Colum- 
bia, 1957), (740 pp.), p. I 
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Havighurst and Neugarten point 
up the necessity of drawing upon the 
“science of sociology and social an- 
thropology for material that would 
help the teacher to understand how 
the individual becomes a cooperating 
member of a complex society.”” 

Surely persons like Richards who 
was instrumental in the adoption of 
the name of industrial arts and 
Bonser who gave us the definition 
of industrial arts which has been 
virtually unchanged since 1923 made 
analyses of the society in which they 
lived. The third yearbook of the 
American Council on Industrial Arts 
Teacher Education indicates the ideas 
and concerns of leaders in the field. 

The yearbook shows that some of 
the leaders have advocated in their 
teachings and limited publications a 
continuous study of society to derive 
subject content for industrial arts 
subjects. The strong arm of tradition 
caused some of the analyses of these 
leaders to become justifications for 
doing essentially the same type of 
antiquated teaching of craft skills in 
some cases. In other cases, tradition 
in the schools, apathy of many teach- 
ers and administrators, and fear due 
to a feeling of inadequacy on the part 
of a huge number of industrial arts 


*Havighurst, Robert, and Bernice L. Neu- 
garten, Society and Education (Boston: Allyn 
and Bacon, Inc., 1957) (465 pp.), p. iii. 


teachers caused these men to be 
“voices in the wilderness.” 

Perhaps because of the current na- 
tional, technological scare, it seems 
that the study under the direction of 
William Micheels at the University 
of Minnesota will be viewed some- 
what more sympathetically than any 
other attempt to bring industrial arts 
into a more compatible relationship 
with our modern society has been 
viewed. The Minnesota Plan® (in 
published form), does not give a 
very thorough analysis of our society, 
but it does list many assumptions 
related to our culture which gives 
evidence of such an analysis having 
been done by the committee. With- 
out a more extensive presentation 
some of the assumptions may seem 
vague and perhaps ill-founded. The 
plan wanted, however, to present an 
outline along which to develop and 
not to present an extensive treatise 
at this time. 


Nature of the Proposed Program 

The Minnesota Plan through its 
analysis of society derived three 
cores of instruction for industrial 
arts: technology, design, and science- 
mathematics. (Recognizing mathe- 
matics as a science, this paper will 
refer to the latter core as the scien- 
tific core.) The proposed program is 
an illustration of a 1959 industrial 
arts program which uses the three 
cores of instruction to educate future 
teachers in the field. 


*Micheels, William, and Wessley Sommers, The 
Minnesota Plan (Bloomington: McKnight and 
McKnight Publishing Co., 1958). 


Dr. Wockenfuss is with the Univer- 
sity of Maryland at College Park. 
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TABLE 1. 


Required Courses for All Students With the Appropriate 


Substitutions for Industrial Arts Majors (88 Credits) 


Professional Orientation 
English Composition & Language. . 
History of Western Civilization. .. 


General Biology 

Survey of Mathematics. . 
Physical Education 
General Psychology 
Western Literature 
Principles of Geography 
Personal & Community Health.... 
Physical Education 
Philosophy of Education 
Visual Arts in Society 
U. S. History 


Social Problems 


Because the author recently be- 
came interested in the University of 
Rhode Island’s college of education 
and, because this school did not have 
an industrial arts program, the pro- 
posed program was developed to 
function as part of the total program 
of this college. 


A Modern Industrial-Arts Program 


The freshman year at the Rhode 
Island college of education is essen- 
tially the same for all students with 
an occasional departmental deviation. 
The proposed program would make a 


deviation; it would have general 
chemistry substituted for the second 
semester of general biology. The only 
other deviation from the general re- 
quirements of the college would be 
the substitution of principles of eco- 
nomics for the second semester of the 
principles of geography. Table I is a 
list (with the two noted deviations) 
of the courses with the appropriate 
semester credit hours which are rec- 
ommended for all future teachers at 
the Rhode Island college of educa- 
tion. 

The course work which prepares 
the student specifically for the indus- 
trial arts field consists of courses in 
technics and courses in mathematics 
and science. Table IT lists the courses 
that are recommended for each of the 
three emphases in industrial arts. Al- 
though each student will be taking 
some courses in each of the three 
cores of instruction, individual differ- 
ences and desires can be met by a 
choice of an emphasis in one of the 
core areas. The semester credit hours 
for the industrial arts major area 
and the total required for graduation 
is shown for each area of major 
emphasis. 


Course Descriptions 
The majority of the courses offered by 
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English Composition & Language. . 
History of Western Civilization. . . 
Modern Language 

General Chemistry 

Survey of Mathematics 

Physical Education 


Human Growth & Development. . . 
Western Literature 

Principles of Economics 
Fundamentals of Speaking 
Physical Education 


Education Psychology 
Development Reading 


Responsible Teaching 
Social & Legal Aspects of Ed 


the industrial arts department are com- 
bination classroom-iaboratory courses 
and will meet for two three-hour ses- 
sions a week. Several of the courses are 
classroom type courses with no labora- 
tory involved. 

Except for the industry study courses, 
the laboratory work is primarily in the 
form of individual experimentation. In- 
dustrial ideas, processes, products, and 
tools may be materially analyzed, struc- 
turally formulated, tried or experi- 
mented with in some other fashion. 

A comprehensive exposition of the 
proposed program would necessitate an 
exhaustive description of all of the 
academic activity involved. This paper, 
however, will very briefly describe just 
those courses offered by the industrial 
arts department. 

1. Industrial Organization (3 1-hour 
sessions a week). This course. is re- 
quired of all industrial-arts students. It 


A modern i-a teacher 
training program 
should be designed 
“...to develop teachers 
adequately prepared 
to lead analytical 
studies of industry in 

a constantly changing 
culture.” 


is the first industrial arts course and 
contains some orientation materials. The 
course is designed to study the general 
industrial structure in the United States. 
The general functional concepts of man- 
agement, labor, line, staff, and union are 
studied. 

The next three courses are taught in 
the technology core. Tools, materials, 
machines, mechanisms, and energy are 
studied within various technological ap- 
plications or processes. 

2. Tools, Materials & Processes (2 
3-hour sessions a week). Tools, both 
hand and machine, are studied in a 
functional industrial relationship with 
materials. Tools and processes dealing 
with ferrous and nonferrous metals, 
thermosetting and thermoplastic plastics, 
ceramics, wood and other durable ma- 
terials are explored. Laboratory experi- 
ments supplement the study. 

3. Industrial Energy — Heat Power 
(2 3-hour sessions a week). Sources of 
power through heat are studied in their 
industrial context. The industrial har- 
nessing of steam, internal combustion, 
fission, and fusion are explored. The 
use of heat-power in the fabrication, 
forming, shearing, and adhering of ma- 
terials is part of this study of industrial 
energy. Laboratory experiments supple- 
ment the study. 

4. Industrial Energy — Electrical (2 
3-hour sessions a week). Elementary 
electrical theory and its industrial ap- 
plications are studied. Emphasis is 
placed on the use of electronic control 
mechanisms. Applications of electronic 
wave theory, such as ultrasonic ma- 
chining, are studied. Individual experi- 
mentation is conducted in the labora- 
tory. 

The four courses, which are listed 
next, are taught in the scientific core. 
Technological processes and equipment 
will of course be an integral part of 


— Goodyear News Service 





these courses. The emphasis in the sci- 
entific core is on the scientific phe- 
nomena and their numerous applications 
to industry and on the scientific analyses 
of industrial materials. 

5. Forces and Industrial Power (2 
3-hour sessions a week). Basic concepts 
of statics and dynamics are studied with 
an emphasis on their applications to 
tools, machines, and processes. A knowl- 
edge of sources, transmission, use, and 
regulation of industrial power is pur- 
sued. Laboratory experiments are an 
integral part of the study. 

6. Materials — Physical Analysis (2 
3-hour sessions a week). Natural and 
synthetic materials are analyzed for hard- 
ness, compressability, tensile strength, 
specific weights, etc. Particular atten- 
tion is given to industrial applications 
relating to the properties studied. Many 
of the analyses are obtained through 
laboratory experimentation. 

7. Materials — Electronic Analysis (2 
3-hour sessions a week). Basic concepts 
of electronic theory applied to materials 
are studied —including electrometal- 
lurgy, electromerism, electromotion, 
electron affinity, electro-optics, electro- 
stenolysis, electrothermal, analysis, etc. 
Much of the study is conducted through 
laboratory experimentation. 

8. Metallurgy and Metallography (2 
3-hour sessions a week). Understandings 
sought in this course include the chem- 
ical composition of various metals and 
processes involved in obtaining them, 
microscopic study of the physical struc- 
ture of metals, etching and study of the 
grain of metals which have been cast, 


TABLE Ii. 


cold worked, and hot worked. Some 
time is given to metachromy and pre- 
vention of chemical deterioration. Much 
of the study is done through laboratory 
experiments. 


Description of Design Courses 

Graphical expression is imperative 
to the functioning of a technical so- 
ciety. It is a tool of communication 
necessary to lessen the length and the 
ambiguity of verbal abstractions. It 
is also a tool of problem solving — 
of graphically analyzing spatial con- 
cepts of forces and materials and 
analyzing the composition of ma- 
terials. The design courses which are 
described below help the student un- 
derstand the concept of graphical ex- 
pression as a tool of communication 
and problem solving. Graphical ex- 
pression is also a creative medium 
through which industry plans its aes- 
thetically beautiful as well as func- 
tional products. 


1. Elements and Principles of Design 
(2 2-hour sessions a week). Basic con- 
cepts of design such as proportion, mass, 
line, and color are studied. Sketching, 
multiview projection — including auxil- 
iary views and revolution, pictorial rep- 
resentation, and shading are also studied. 

2. Technological Drawing Problems 
(2 3-hour sessions a week). This course 
is especially planned for those students 
who are taking a technology emphasis 
in industrial arts. The study of basic 


Courses Recommended for Industrial Arts Majors by 


Areas of Emphasis 


Technology Emphasis 


Industrial Organization 
Trigonometry Dita uiee.e: ia 
Elements & Principles of Design. . 
is Feces ds caeeendiauin 
Analytical Geometry........... : 
Physics 
Tools, Materials & Processes..... ; 
Industrial Energy — Heat Power 3 
Design Emphasis 
Industrial Organization 
I ks Jc niabine sso 3 
Elements & Principles of Design. . 
Physics I.... : 
Tools, Materials & Processes. . . 
Analytical Geometry 
Machine Problems & Design... . 
Production Prob. & Design... ... 3 


Scientific Emphasis 


Industrial Organization......... 3 
po ey ee 3 
Elements & Principles of Design. . 2 
PE Wie wired shecabetandtas 3 
Analytical Geometry........... 3 
Tools, Materials & Processes.... 3 
Labor Economics.............. 3 


* 


Forces & Industrial Power...... 3 


45 credits — 133 total credits 


Labor Economics............. 
Technical Drawing Problems... 
Industrial Energy Electrical... . 
Industrial Arts Practicum 

EY EN Boe ec cccevcses | 
Industry Study II...... eT 
Industry Study — Individual.... 3 


45 credits — 133 total credits 


Labor Economics. ae 
Architectural & Structural 
(or) 

Graphic Arts Design........... 3 
Industrial Arts Practicum 

Forces & Industrial Power...... : 
I Ss oo ce oe c.ck cece : 
Industry Study IT.............. f 
Industry Study — Individual.... ; 


47 credits — 135 total credits 


Physics II } 
Materials-Physical Analysis...... 3 
I er 
Materials-Electronic Anal. 
(or) 

Metallurgy & Metallography..... 3 
Industrial Arts Practicum 

Industry Study I.............. 3 
Industry Study II.............. 3 
Industry Study — Individual.... 3 


tool design, design and materials, spatial 
design problems of industry, charts and 
graphs, and problems of material flow 
is made. 

3. Graphical Analysis (2 3-hour ses- 
sions a week). Charts and graphs, de- 
scriptive geometry, graphical statics and 
dynamics, graphical arithmetic, algebra, 
and calculus are studied with an empha- 
sis on technological application. The 
formation and use of nomographs is also 
explored. This course is especially 
planned for those students who are 
taking a scientific emphasis in indus- 
trial arts. 

4. Machine Problems and Design (2 
3-hour sessions a week). Graphical force 
problems, gearing, caming, screw mech- 
anisms, pneumatic and hydraulic appli- 
cations are explored. Machine struc- 
tures, functionality of machine design, 
multiplicity of machine parts, and safety 
are also studied. 

5. Production Problems and Design 
(2 3-hour sessions a week). Charts and 
graphs of productions, production no- 
mography, plant design (including: hu- 
man, machine, and material spacing), 
spatial graphical analysis-including flow 
patterns and machinery, and safety 
functions are studied. Much attention 
is given to pictorial drawing with shades 
and shadows and air brush work. 

6. Architectural and Structural De- 
sign (2 3-hour sessions a week). Ma- 
terials of construction, stresses and 
normal loads, spatial distribution, light- 
ing, ventilation, heating are studied in 
relation to simple home design. Work- 
ing drawings, specifications, experiments 
and construction models are required 
according to individual need and growth. 
Principles of pictorial drawing and shad- 
owing are also studied. 

7. Graphic Arts Design (2 3-hour ses- 
sions a week). Principles of line, mass, 
balance, depth, warmth, and color are 
applied to printing, poster work, and 
advertising. Shading and air brush tech- 
niques are explored. Letter and alphabet 
design, types of paper and material, and 
inks and paints are studied. 


Description of Miscellaneous 
Courses 


As a culminating and synthesizing 
aspect of industrial arts study, three 
courses in industry study are re- 
quired. Additional industry study 
may be taken as an elective. 


1. Industry Study (2 3-hour sessions 
a week). Each student will be required 
to obtain 9 credit hours in Industry 
Study. Industry study will be offered 
each semester with a subdivision of one 
of the following: power, transportation, 
manufacture, communication, or con- 
struction. 

At least one industry will be studied 
in detail within the area offering. The 
structure of the industry, personnel and 
union relations, tools, processes, prod- 
ucts, social implications, and economic 
status and influences will be studied for 
the industry. 


(Concluded on page 286) 
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Try the Technical Occupations 


J. J. LITTRELL 


>» Among the better job opportunities today 
for young people are semi-professional or 
technical assistants to engineers, scientists, 


etc. 


This analysis of the need for curriculum and 
guidance revisions in programs of aero- 
nautics, metallurgy, etc., offers a five-point 
program of what your school can do. 


What a fortunate person it is who 
knows he is employed in the type of 
work he wants and that he has re- 
ceived the necessary education and 
training to succeed and progress in 
the chosen occupation. What difficul- 
ties and anguish many young people 
experience in attempting to make an 
occupational choice! Yet, haven’t 
young people always had this diffi- 
culty? Yes, this has of course been a 
difficult problem for youth of any 
generation where there have been 
numerous occupational fields from 
which to select. 

The problem is somewhat magni- 
fied today however, since so many 
employers are looking for people with 
higher educational qualifications. 
Generally, they are not looking for 
people with just any form of educa- 
tion, rather they want people who 
have either had some special train- 
ing, a certain sequence of courses, or 
some planned vocational program. 
Such education or training is expen- 
sive. A student is especially likely to 
notice this in preparing for the pro- 
fessional or near professional occupa- 
tions. Not only are educational ex- 
penses continuing to spiral upward, 
but it is becoming difficult to be ad- 
mitted to colleges and universities. 

Among the many things for the in- 
dividual to consider in making an 
occupational choice is the ever pres- 
ent problem of supply and demand, 
for in some fields of work the num- 
bers employed tend to be limited. In 
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addition he must carefully make his 
occupational selection in relation to 
his interests, finances, and capabili- 
ties. 

If he doesn’t, he may be like the 
man who was just about to graduate 
with a masters degree in the field of 
education when he decided he did 
not want to teach. Now after five 
years of teacher preparation he did 
not necessarily waste his time, voca- 
tionwise, for it is true that his edu- 
cation would help in lines of work 
other than teaching, but when he tries 
to enter the labor market in such 
fields as sales, business, or technology, 
he will find that he must compete 
with persons who have been more 
specifically trained for these fields. 
Five years of college would hardly be 
necessary to secure such employment, 
rather one or two years of concen- 
trated directed training would not 
only be better but certainly more 
economical. 

Among the better job opportunities 
for young people of today are the 
semi-professional or technical posi- 
tions as assistants to such profes- 
sional people as engineers, doctors, 
and scientists. Examples of these in- 
clude industrial technicians, engineer- 
ing technicians, chemical technicians, 
and medical technicians. These re- 
quire training or education beyond 
high school. Since so many of today’s 
high school graduates are interested 
in obtaining additional training and 
education perhaps it would be advis- 


— U. S. Navy 


able for more of them to consider the 
possibility or given the opportunity 
to enter directly into technical educa- 
tion programs. For persons interested 
in spending one to four years in train- 
ing beyond high school these positions 
offer a challenge and opportunity to 
progress in much needed work, and 
those employed in such positions may 
feel that they perform an important 
service to the labor market and the 
national economy. 

Every year hundreds of aspiring 
young people either find it necessary 
to drop out, or they are dropped from 
the college and universities’ rolls in 
engineering, science, and medicine. 
Some of these people, after two or 
three years’ study, have obtained suffi- 
cient training to qualify in the tech- 
nical occupations. However, most 
must obtain more specific training in 
order to gain employment as tech- 
nicians. Science and mathematics are 
generally needed by both the profes- 
sional and semiprofessional personnel 
in the occupations considered here, 
but this does not mean that each 
group performs the same duties. 

The President’s Committee on Sci- 
entists and Engineers' has indicated 
that technicians have not only been 


1The President’s Committee on Scientists and 
Engineers, Answer Your Engineering Manpower 
Problems, Washington, D. C., (n.m), (n.d). 


Dr. Littrell is associate professor 
of industrial arts, Arizona State 
University at Tempe. 
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To emphasize technical occupation training, schools might: 
(1) incorporate problem solving techniques which cut through several 
school departments; (2) study industrial quality control and such 
related fields as testing, instrumentation, etc.; (3) increase study 
in metallurgy, fluid mechanics, technical design, electronics, and 
aeronautics; (4) encourage technically interested girls to consider 
technical preparation, and (5)set up well-equipped laboratories. 


taking over duties formerly performed 
by professional people but are doing 
a better job than the professional 
people have been. The semiprofes- 
sional occupations require alert, in- 
telligent, and conscientious people 
who must work with various instru- 
ments, mechanical apparatus, or test- 
ing equipment. 

Examples of these semiprofessional 
occupations are draftsmen, designers, 
and technical computers who relieve 
engineers for other responsibilities: 
medical laboratory technicians who 
perform laboratory tests for doctors 
in private practice, hospitals, and 
pathology laboratories; and science 
assistants who perform tests with 
delicate instruments, the results being 
used or interpreted by professional 
scientists. Persons in these occupa- 
tions often obtain their training from 
such places as the armed services, 
technical institutes, or colleges and 
universities. Several of the higher in- 
stitutions are apparently trying to 
meet technical preparation needs 
through their industrial education 
curriculums. Thus, besides industrial 
education teacher training programs, 
they have been adding one to four 
year programs for training techni- 
cians. 

The four-year or degree students 
in technicians’ programs are expected 
to complete college general education 
requirements as well as the necessary 
math, science, and technical programs 
needed for technicians. Thus they ap- 
proach the professional status. Since 
these technical programs are often 
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conducted in laboratories that have 
been designed primarily for the edu- 
cation of industrial arts teachers there 
is often a lack of personnel, testing 
devices, and other needed technical 
equipment. This has been a factor in 
preventing such technical programs 
as connected with aeronautics, optics, 
metallurgy, and electronics from de- 
veloping adequately. 

The personnel and the way they 
enter the semiprofessional or techni- 
cal occupations is not only a problem 
of curriculum and guidance for school 
people, but it is also a problem of 
economics for the country. It is un- 
fortunate that so many youngsters 
set their goals for a professional 
career but must fail in their attempts. 
As an example consider a hypotheti- 
cal yet typical case of a young man 
who is attending a large university 
with electrical engineering as his goal. 
After one or two years he finds that 
due to lack of finances, or ability, or 
for some such reason (take your 
choice) he must drop out of the 
engineering school. 

His next move is toward that of 
becoming a technician in the elec- 
trical or electronics field. Perhaps he 
will be fortunate enough to obtain a 
position, but it is more likely that he 
will be asked to spend one or two 
more years getting sufficient training 
to prepare for initial employment. 
This becomes a time of frustrations 
and certainly expense for the boy and 
his family. Not only must additional 
time and money be spent, but even 
after he completes his training and 


accepts a position he still does not 
know if he will want to remain with 
that type of work. It wasn’t his origi- 
nal choice and may not be at all what 
he wants to do. 

Conservation of human resources 
should begin with vocational guid- 
ance. With the trend to place in- 
creased emphasis on science and 
mathematics in our secondary schools 
there is a further tendency to en- 
courage these same mathematics and 
science students to enter our colleges 
and pursue such degree programs as 
found in engineering, medicine, and 
science. The resultant is to see these 
thousands of young people anxious to 
enter the “exciting” professional areas 
mentioned. Would it not be better for 
more of these people to be informed 
and acquainted with the semiprofes- 
sional occupations and encouraged to 
head directly toward these goals 
rather than to get there after drop- 
ping out of another program? 


Women in Technical Occupations 

Why are so few women receiving 
training in technical classes? There 
is little reason for women to be afraid 
of classes labeled mechanical, indus- 
trial, scientific, or mathematical. Yet 
that is what is happening in too many 
instances. Many women do ne‘ even 
know that they can enroll in classes 
in industrial arts, technology, or engi- 
neering. As a result employers often 
settle for poorly qualified male tech- 
nicians when capable and well-trained 
women would be employed if avail- 
able. 

That women are not entering cer- 
tain technical type of training may 
be seen, as an example, in a state uni- 
versity where of over 1000 students 
in a college of applied arts and sci- 
ence only 26 were women and of these 
women only two were in technical 
programs. Of course the opposite is 
seen in certain other technical fields, 
as that of medical technologists 
where women far outnumber men. 
However, hospitals, pathological lab- 
oratories, and doctors in private prac- 
tice are anxiously looking for out- 
standing men as well as women 
technicians. Men find good oppor- 
tunities as medical technologists not 
only in securing initial employment 
but in the opportunities for promo- 
tion as well. As one young male tech- 
nologist explained in a recent study 
ir. St. Louis? he expected to assume 
a particular administrative position 
in the laboratory since a man was 
preferred. The study also showed that 
men were often preferred for certain 


*Littrell, Joseph J., “Employment Require- 
ments and Opportunities for Women as Tech- 
nicians in the St. Louis Labor Market Area.” 
Unpublished Dotcor’s dissertation, University of 
Missouri, Columbia, 1958. 
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positions because of shift work, lift- 
ing, or because they tend to stay with 
the positions better. 


Exploratory Experiences in 
Technology 

Industrial-arts teachers often com- 
plain that the academically inclined 
pupils do not enroll in their classes. 
Perhaps the movement to increase 
pupil load may help. Many schools 
are encouraging their better pupils to 
obtain from 18 to 22 high school 
units instead of 16 for graduation. 
Let us hope this will enable many of 
these pupils to elect certain industrial 
arts courses as part of their four year 
programs. If so, industrial arts teach- 
ers should encourage these pupils, 
both boys and girls, to enroll in their 
classes. However, when they get these 
pupils they need to provide meaning- 
ful and challenging problems for them. 
Not only may this help in identify- 
ing technically capable and interested 
people, but the pupils themselves 
should have more opportunity to ex- 
plore facets of the technical phases 
of the working world. 

The problem of obtaining maxi- 
mum preparation of individuals as 
technicians for the labor market is 
not just that of guiding secondary 
school pupils through certain pre- 
determined courses or curricula. 
Rather it may be more advisable for 
methods of instruction to have differ- 
ent emphasis. For example, the prob- 
lem-solving technique is often either 
not used or it is misused in industrial- 
arts education when it could well be 
applied to group as well as individual 
instruction. In discovering and devel- 
oping class problems there need to be 
more practices of correlation within 
departments as well as between de- 
partments. Such subject fields as in- 
dustrial arts, mathematics, and phys- 
ics may work together in locating 
pupils with the interest and ability 
to work with challenging problems 
and utilize the instruments com- 
monly needed in the semiprofessional 
occupations. 

Many of our professional maga- 
zines carry articles indicating excel- 
lent examples of this very thing. 
These may be in the nature of such 
things as projects concerning elec- 
tronic devices, solar furnaces, tele- 
scopes, microscopes, the technical de- 
sign of a community piece, or the 
application of scientific principles. 
Additional growth and possibly even 
survival of some local industrial edu- 
cation programs may mean improve- 
ment of this type of instruction. In- 
dustrial arts teacher training programs 
would be helped by putting emphasis 
on design, mathematics, physics, and 
chemistry. | 
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The Choices They Make 


VIRGIL HOWES and DeGROFF PLATTE 


» A vocational survey of 


San Diego County High 
School seniors regarding 
choices of careers. 


Read what factors influ- 
ence occupational prefer- 
ences, if the students 
believe the career infor- 
mation supplied them 
was adequate, etc. 


An unusual aspect of a 
district's guidance pro- 
gram, viewed from “the 
other side.” 


Give a vocational interest ques- 
tionnaire to 6657 senior high school 
students. Ask each of them: “What 
career have you chosen? What influ- 
enced your choice? Do you feel that 
you have enough information about 
your chosen career? Will your high 
school program help you prepare for 
this occupation?” Compile the an- 
swers and see the careers youth 
choose and their opinions on the 
school’s vocational program. 

This study started in the spring of 
1956 in San Diego County. It was 
first suggested by the local chapter 
of the American Society for Civil 
Engineers as a project to determine 
student choices and attitudes toward 
careers in science and engineering. 


From this the project developed and 
finally expanded into a general vo- 
cational survey on a county-wide 
basis. With the approval and support 
of the Association of San Diego 
County School Administrators, the 
project was under way. 

A student questionnaire was devel- 
oped using both forced and free- 
choice type response questions. High 
school principals, firmly supporting 
the project, asked teachers of Eng- 
lish or social studies to administer 
the questionnaire in their classes ac- 
cording to the suggested guidelines. 

Thirteen high schools participated. 
They ranged in size from 203 to 
1,952 students and represented an 
entire cross section of social and eco- 
nomic groups. Some schools drew 
students from rural and rather iso- 
lated areas; others were located in 
“bedroom communities” near the 
metropolitan center. 

Of the 6657 participants, 3367 
were boys and 3290 were girls. They 
were students in grades ten, eleven, 
and twelve. Ninth graders were not 
included because of differences in 
administrative organization of the 
schools. 


Career Choices 


Results of the questionnaire 


Dr. Platte is district's curriculum 
ant, special services, of the San 
Diego County, Calif., schools, and 
Dr. Platte is district's curriculum 
co-ordinator. 





Major 
Occupational || 
Group ' 
Women in 
Labor Force | 
(Per Cent) 


Professional Managerial 15.08 
Clerical Sales ......... 37.41 
Service 

Agricultural, Fishery, 

Fores:ry, and Kindred 5.08 
| aes Fe 
Semiskilled Unskilled .. 0.46 
No choice neu 


4.51 


TABLE Ii. Boys’ Vocational Choices 
and U. S. Employment 


Occupational 
Men in 
Labor Force 
(Per Cent) 
| Choices 
(Per Cent) 


Group 


Major 
Boys’ 


Professional Managerial 21 
Clerical Sales ie Bad 
DET voc catbesdd cee ais 
Agricultural, Fishery, 

Forestry, and Kindred 11.97 10.94 
Skilled 16.80 
Semiskilled Unskilled .. 7.84 2.73 
No choice 6.25 
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2.34 
16.41 
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showed that 94.6 per cent of the stu- 
dents made vocational choices, with 
73 different occupations listed. A 
comparison between vocations chosen 
by girls and the total number of 
women employed in each major oc- 
cupation group is shown in Table I. 
Employment figures were taken from 
the report of the U. S. Census Bureau 
for 1956,‘ the _ ear of the survey. 

In the opinions of the students, 
liking a particular subject, observing 
people working in the job, and actual 
working conditions were of much 
greater influence than the other fac- 
tors. A breakdown of responses from 
boys and from girls showed no sig- 
nificant difference in this pattern. 


The Schools’ Occupational 
Programs 

An attempt was made to discover 
student feelings concerning the ade- 
quacy of vocational information 
offered them through the school pro- 
gram and through other sources. Stu- 
dents were asked to check each of 

| S. Bureau of the Census, Statistical Ab- 
stract of the United States, 1956 (Washington 


 - Government Printing Office, 1956), p 
208, Table 252 
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TABLE Ill. Factors Influencing 
Occupational Choice 


: 
5 
; 
: 





Per 
Factor Cent 





Liking for a particular subject .... 74 
Have watched people at work 

in this job 
Working Conditions ............. 56 
Have had some work experience 

A «cade oes eewede « 3 
Parents or friends 
Pay 

Subjects required are easy 





six items: salary, training, security, 
working conditions, advancement and 
employment opportunities. 

The percentage of high school girls 
choosing professional and managerial 
occupations was over twice that of 
women actually employed in this 
group. The only other occupational 
group showing such a marked dis- 
crepancy was that of service. Here 
the percent of girls’ choices was less 
than half the percent of women 
actually employed in service occupa- 
tions. Percentages of choices and of 
numbers employed in clerical and 
sales occupations were approximately 
the same. 

Occupational choices made by high 
school boys are compared to percent- 
ages of men employed in major occu- 
pational groups in Table II. 

Again, as with the girls, the per- 
centage of boys choosing professional 
and managerial occupations was over 
twice the percentage actually em- 
ployed. Boys’ choices in the clerical 
sales and service occupations were 
low in comparison to the percentage 
actually employed. There was a dif- 
ference of more than ten per cent for 
each of these groups. 


Factors Influencing Occupational 
Choices 


Students were asked to check 
which, if any, of seven items influ- 
enced their occupational choices. The 
percentage of students checking each 
item is shown in Table ITT. 

At least one half of the students 
at each grade level felt they had 
enough information about the items 
listed. Although the “yes” responses 
increased with the grade level, differ- 
ences were small and none of the six 
items showed a marked variance from 
each other in “yes” responses. 

This feeling of satisfaction was 
also shown by students in their re- 


Grade Level 
Yes Response} 


Per Cent of 





Security 


Working Conditions 


Advancement 


Employment 


Opportunities 








sponses to, “Will your high school 
program help you in your chosen 
career?” From 70 to 84 per cent of 
students at all grade levels said yes. 
This was equally true for tenth 
graders as twelfth graders, for girls 
as for boys. In general, students felt 
fairly well-satisfied with the amount 
of vocational information they had 
and with the high school programs 
they were taking. 


Conclusion 


Questionnaire responses of 6657 
students in grades ten, eleven, and 
twelve showed that: (1) over 94 per 
cent of the students in these grades 
listed an occupational choice; (2) a 
much higher per cent of girls chose 
professional and managerial occupa- 
tions than the per cent of women ac- 
tually employed in these fields, and a 
much lower per cent chose service oc- 
cupations; (3) boys’ choices showed 
a similar pattern but in addition their 
choices of clerical and sales occupa- 
tions were much lower than the per 
cent of men actually employed; (4) 
major factors which students say in- 
fluence their occupational choices are 
liking for a particular subject, ob- 
serving people at work in the job, 
and the working conditions found; 
and (5) students, in general, feel 
they have enough information about 
their chosen occupations and that 
their high school programs will help 
them in their chosen careers. 
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One phase of the offset-printing process used in 
Hicksville High School is the “stripping” or mounting 
of negatives to produce the completed page 


>» Through project-type courses 
and with up-to-date, quality equipment — 


or press form. 


— Kenro Graphics, Inc. 


How Hicksville Teaches 
Graphic Arts 


In the area of vocational educa- 
tion, Hicksville High School, Hicks- 
ville, L. I., N. Y., attempts to achieve 
as complete a merger of theory and 
practice as is possible. Prime requi- 
sites to success in this merger and its 
ultimate objective — the training of 
the craftsmen of tomorrow’s indus- 
try —are project-type courses and 
up-to-date, quality equipment. 


Purpose of the Course 

The purpose of our three-year 
printing course is to prepare the stu- 
dent in the basic skills required at 
whatever printing establishment he 
finds employment upon graduation. 
Our course is not a formalized, rig- 
idly planned one. We use instead 
the individual and class project-type 
of training. By this method, we feel 
we accomplish what a more extensive 
combination lecture and on-the-job 
training program attempts to achieve. 
Instruction and arrangement and as- 
signment of projects is flexible — 
tailored to each student’s capacity 
and desire to learn. 

A four- to five-month indoctrina- 
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tion period for our first year students 
is devoted to a general familiarization 
with the various broad aspects of the 
graphic arts and their associated 
equipments. In this first year the 
student is introduced to all the basic 
methods or techniques employed in 
both lithography and _letter-press 
printing. The first year student ob- 
serves the work of the more advanced 
and senior students, and works along 
with them. Guidance discussions are 
conducted dealing with the job op- 
portunities among companies in the 
nearby communities. Such things as 
wage scales, supply and demand, and 
advancement opportunities are dis- 
cussed. Based on this foundation and 
his own interest and ability, the stu- 
dent decides for himself by the end 
of the first year in what area he 
would like to concentrate his efforts. 


Semi-Specialization 

Instruction in a specialty is not 
allowed to become too narrow, how- 
ever. In his second year the student 
continues to work in all areas of the 
printing process, with heaviest job 


emphasis on the specific area he has 
chosen, such as press work or camera 
or platemaking. An inclination to- 
ward camera work, for example, 
would include instruction in general 
photo-mechanical subjects such as 
basic news photography, preparation 
of copy for the process camera, en- 
larging, ruling forms and stripping. 
In addition he would continue to 
work with platemaking, offset press 
work, make-up, and proofreading. 

If at the end of the student’s sec- 
ond year he has displayed outstand- 
ing ability, he is made a production 
engineer and placed in charge of an 
entire project, such as the class year- 
book—a role that could lead to 
further training at a technical college 
level. 

Finally, at the end of the three- 
year course, each member of a class 


Mr. Adams is chairman of the 

graphic arts department at the 

Hicksville High School, Hicksville, 
New York. 





(seldom numbering more than 15) 
has had an opportunity to become 
famiilar with the maintenance and 
use of each “tool of the trade,” from 
a piece of “furniture” to the line- 
casting machine; from a 4” x 5” 
press camera to the larger more com- 
plex ones. In addition, he usually 
has an area of specialization; but, 
most important of all, he knows the 
relationship of each part to the com- 
plete whole — the finished, printed 
article. 

Vocational school faculties offering 
graphic-arts instruction should con- 
sider the current trend, among com- 
mercial and in-plant printing and 
duplicating shops, to combination 
offset-letterpress capabilities. This 
trend includes greater self-reliance in 
the production of negatives for off- 
set platemaking, and, in turn, in- 
creasing use of the economical verti- 
cal, process camera which is capable 
of producing, size-wise, over 90 per 
cent of all offset negative require- 
ments. Acquisition of such equipment 
is eliminating the print shop’s reli- 
ance and dependency on an outside 
source for negatives. Savings in nega- 
tive costs and smooth flowing oper- 
ations result. For these reasons we 
feel that preparation of students for 
today’s practical printing require- 
ments makes it necessary that the 
curriculum include projects involving 
instruction and practice in all phases 
of negative making. 


Superior Equipment 
Our graphic-arts department is well 
equipped with both offset and letter- 
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The final step in 
printing the 
Hicksville Comet 
is the clamping 
of the aluminum 
plate with the 
positive image 
on it to the plate 
cylinder of the 
offset press. 


press equipment. Six platen presses, 
a Linotype, a Varitype, an ATF 
Chief 20, a Multilith, a Kenro “Ver- 
tical 18” process camera, stripping 
table, and nuArc Rapid Printer 
(platemaker) constitute the larger 
items of equipment — items we be- 
lieve are necessary to a modern, well- 
rounded foundation in the graphic 
arts. 

The Hicksville High School news- 
paper, the Comet, serves as an exam- 
ple of a project with which students 
have had considerable success. This 
tabloid size, offset-printed sheet, pub- 
lished monthly and running 8 or more 
pages in length, has considerable 
halftone work scattered throughout 
its newsful pages. The layout of 
pages, setting of type, pulling of 
reproduction proofs, making paste- 
ups, and stripping in of half-tones 
and line negatives are all done by 
students. Much of the original pho- 
tography and, of course, all written 
material for the articles is also stu- 
dent work. 


How Negatives Are Made 


One of the most interesting and chal- 
lenging parts of the overall project is 
the making of negatives from which the 
offset printing plates will be made. 

The procedure begins with the student 
re-sizing the original copy to the nega- 
tive size ultimately required. The stu- 
dent measures the original and also de- 
termines the image area required. By 
referring to the size and focus chart, the 
percent reduction is matched to the cor- 
rect lens and copyboard number settings. 
These settings are then cranked into 
the camera. By so doing, the operator 


automatically sets the camera for cor- 
rect size and focus and is ready to 
shoot 


Film is loaded into the film head in 
the darkroom. The head is placed in 
position on the camera, which may be 
operated either inside or outside the 
darkroom 


The original of the copy is then 
placed on the copyboard. To assure 
proper lighting and image sharpness, the 
copyboard is fitted with a polished plate 
glass cover which holds the copy flat 
and true. 

Exposure of line negatives is merely 
a matter of setting a dial for the proper 
time interval and pressing a “start” but- 
ton. The automatic timer stops the ex- 
posure. In the production of a halftone 
negative by either the autoscreen or 
contact screen method, flashing is also 
required. Briefly, flash exposure is a 
technique used together with the normal 
exposing procedure to assure clean print- 
ing black areas. Solid black areas in a 
halftone look good, but if any are larger 
than the size of a ten-cent piece, tend 
to muddy the entire picture. Or they 
“pick,” because no water (in the case of 
offset), is being carried in that area of 
the plate. By flashing a halftone with a 
light colored piece of paper, usually 
white, a small black dot is forced into 
that portion of the film where the black 
area of the copy normally would not 
expose the film. Without flashing, that 
area would be clear in the finished nega- 
tive and would print solid black. 

With the use of a “grey tone” scale, 
developing requires very little skill; just 
good eyesight and visual judgment. The 
squares of the scale photographed on 
the negative develop at the same rate 
as the copy image, progressing in dark- 
ness (density) in a horizontal manner 
across the scale. When the proper 
amount of solid black area appears in 
the square specified, the negative is 
properly developed to the correct den- 
sity and ready for fixing and washing. 

The line and halftone negatives are 
then stripped on goldenrod (opaque 
mounting paper) to conform to the lay- 
out, following standard lithographic 
techniques. After stripping, the nega- 
tives are opaqued. They are then ready 
for burning in on a presensitized alumi- 
num offset plate held in a printing 
frame. After exposure the plate is de- 
veloped and then clamped to the print- 
ing cylinder of the press. In offset, little 
or no makeready problems exist as com- 
pared to letterpress. Therefore, once 
plates are made, little time is consumed 
before the student has the finished job 
in hand. 

The completed newspaper represents 
the sum of all related student projects. 
It is tangible evidence to the student 
of how all parts fit into the whole and 
how interrelated and interdependent 
these parts are. Such integrated projects 
achieve what pure theory or piecemeal 
work would not accomplish. In short, 
we find that our project type courses 
prepare the student to take his place in 
the printing trade upon graduation with 
a maximum of practical knowledge. 4 
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On Improving Your Tests 


ERNEST L. MINELLI 


The use of educational measurement may be falling 
far short of potential value because very little materia! 
is available on test construction for the teacher. 


In practical detail, here is a review of one importan! 
phase of test construction — how to determine and 
select test items which discriminate between the good 


and the poor students. 


It is well known and unfortunate 
that the use of educational measure- 
ment falls far short of its potential 
effectiveness. There has long been an 
urgent need for the improvement of 
ordinary classroom tests. Although 
the classroom teacher has recognized 
and is fully cognizant of this need 
for scrutinizing his tests, too often 
he has failed to do something about 
it. 

In recent years research in this 
field has made rapid progress. Ade- 
quate references and _ instructional 
materials on the theory and technique 
of educational measurement are 
readily accessible. However, much 
that is of real value in this field has 
been written and published for the 
professional test constructor, and is 
primarily concerned with mathemati- 
cal theory. Not only has most of what 
has been written been geared to the 
professional worker in test con- 
struction, but there are also very 
few educational institutions offering 
systematic courses in educational 
measurement as part of the prepara- 
tion necessary for their prospective 
teachers. 

The task, then, is one of providing 
written materials concerned with 
what might be described as test con- 
struction for the classroom teacher. 
This article will deal with one phase 
of test construction. Basically, the 
article will concern itself with the 
problem of selecting test items which 
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will do the job — determining and 
selecting test items which discrim- 
inate between the good and the poor 
students. An attempt will be made to 
present approximation methods for 
item selection whereby busy teachers 
may profitably make use of them for 
improving ordinary classroom tests. 


Working Questions 


For many years the professional 
worker in test construction has rec- 
ognized the need for selecting work- 
ing questions that do the job. Many 
statistical procedures have been de- 
veloped to obtain refined and precise 
values or indices of discrimination 
which may be used for item selection. 
Unfortunately, the busy teacher does 
not have the time to master these sta- 
tistical procedures since these proc- 
esses provide revealing data only at 
the expense of considerable time and 
labor. 

For this reason, an effort has been 
made in this article to present item 
selection techniques which are so 
simple and require so little labor and 
time that the busy teacher may 
profitably make use of them for im- 
proving ordinary classroom tests. 
This by no means suggests that sta- 
tistical techniques for item selection 
are impractical; it merely infers that 
they are not always widely under- 
stood or comprehended, and, there- 
fore, little effort is made to use them. 


Item Analysis 

It is apropos at this point to repeat 
again that our objective is: how to 
determine test questions that do the 
job and to select these working ques- 
tions for the improvement of tests. 

Specifically, we are interested in: 
(1) determining and selecting test 
items which discriminate between the 
good and the poor students, (2) dis- 
covering and eliminating test items 
that are overly easy, and (3) un- 
covering and excluding items that are 
overly difficult. An item analysis of 
either a tryout test (one being used 
for the first time) or a test which 
may have been used previously will 
help us do the job. 

First, basic to all item analysis is 
the selection of the criterion of com- 
parison to be used in the analysis. 
Simplest of the criterion measures is 
the use of the total test score as a 
basis for this comparison. Therefore, 
the total test score shall be used as 
the criterion for comparison in this 
case. After selecting the basis upon 
which the item comparison will be 
made and after the test has been 
given and scored, the test papers 
must be grouped or arranged for this 
comparison. 

Starting with the highest score to 
the lowest score made on the test, the 
papers are arranged from highest to 
lowest in descending order based 
upon the total score. From the pile 
of papers, simply tally the individual 
correct responses to each item. A 
simple table can be used for this pur- 
pose (see Table 1). Beginning with 
the highest total score, in this case 
19, tabulate the items which have 
been answered correctly by the stu- 
dent. Each item the student has cor- 


Dr. Minelli is associate professor 
of industrial arts at Central Michi- 
gan College at Mount Pleasant. 
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rect is indicated by a cross in the 
appropriate item column. This proc- 
ess is repeated for the remaining 23 
test papers. Table I shows which 
items have been answered correctly 
by each student; it also includes his 
total score. 

After all items have been recorded 
it is a relatively simple task to de- 
termine the discriminating value of 
each item or to select the working 
question. 


Determining Discriminating Values 
or Working Questions 

The procedures described in the 
paragraphs to follow are similar to 
those used in most item-analysis 
techniques. Refined and precise sta- 
tistical techniques have been omitted 
for reasons already discussed. 

Top Half. Simplest of these meth- 
ods for determining discriminating 
value or which items to use is the 
selection of items which have been 
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Graphic treatment for Determining Working Questions 


answered correctly only by the best 
students. For example, this can be 
done by drawing a line dividing the 
test results, Table I, into two equal 
halves. Since there are 24 cases, stu- 
dents from 1 to 12 will constitute 
the upper half; the remaining 12 will 
make up the lower half. Count the 
number of correct responses for each 
item for each half and select only 
those which the upper, or better, half 
of the class scored highest on. Since 
the scores are in descending order, it 
is logical then to assume that any 
item on which the lower group scored 
higher than the top group should be 
revised or eliminated from the test. 
Using the first item tabulated in 
Table I as an illustration, we find 
the upper group scoring 10, while the 
lower group has scored only 2. We 
can, without reservation, say our item 
is a good discriminator. Item Four is 
an example of one which should be 
revised or eliminated from the test. 


A Nomograph for Answering 


Graphical. Another method by 
which to uncover the working item 
is a simple graphical treatment for 
each item. This method shows graphi- 
cally the respective percentages of 
upper, middle, and lower students 
getting the question wrong. On the 
basis of the total number of students 
who have taken the test, divide this 
total into three equal parts and com- 
pute the respective percentages for 
items missed in each part. For exam- 
ple, from Table I, divide the total 
number of students into three equal 
groups. Since there are 24 cases, stu- 
dents from one to eight will constitute 
the upper group, 9 to 16 the middle 
group, and 17 to 24 the lower group. 
Compute the respective percentages 
for items missed in each of these 
groups. After the percentages have 
been found, graph the results for each 
group. A perfect discriminating ques- 
tion would be one in which none of 
the upper group, half of the middle 
group, and all of the lower group 
missed the right answer. This process 
is illustrated in Figure 1 for the first 
four items tabulated in Table I show- 
ing examples of good and poor 
discriminators.* 

Select only the positive discrimi- 
nators; negative discriminators and 
items showing no _ discrimination 
should be revised or eliminated from 
the test. 

"Theodore Caplow, “The Improvement of Ex- 
aminations: A Narrative Comment,” American 


Association of University Professors Bulletin, 
XXXVII (Spring, 1951), 60-62. 
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Nomograph. A third and final 
method reported here for determin- 
ing the discriminating item is the 
use of the nomograph developed by 
Lawshe.? Figure 2 shows this nomo- 
graph which was designed to assign 
discrimination values to individual 
test items. 

The first step when using the 
nomograph is to divide the test re- 
sults, Table I, into two equal groups 
(high and low) as before. Second, 
compute the percentage of successful 
responses to a given item by each 
group. Next locate these percentage 
points on the nomograph using the 
left scale for the high group and the 
right scale for the low group. By 
placing a straightedge across these 
two points the discrimination value 
will be found on the middle scale at 
the point where the straightedge in- 
tersects it. To illustrate, using the 
first item from Table I we find in the 
high group 83 per cent marked the 
item correctly. In the low group 
the figure was 17 per cent. By joining 
these two points on the scales with 
a straightedge we read the discrimi- 
nation value in this case to be 1.9. 
Lawshe suggests that items having 
discrimination values of less than 0.3 
or 0.4 should be revised or eliminated 
from the test.* Thus, item one is an 
example of a good discriminator or 
working question and should be re- 
tained as one of the test items. 


Paramount Goal 


In concluding, it is well to empha- 
size that no attempt was made to pre- 
sent refined procedures necessary for 
the professional test constructor.* No 
mention was made of correction for 
chance success, items that may have 
been omitted, or items not reached on 
the test. Also, formulas for computing 
and obtaining corrected percentages 
for the above have not been included. 

The paramount goal was to pre- 
sent approximation methods for item 
selection which busy teachers could 
profitably use for improving ordinary 
classroom tests. The fact that these 
techniques are approximation meth- 
ods and are subject to a variety of 
errors should not deter teachers from 
making use of them. 


*C. H. Lawshe, Jr., “A Nomograph for Esti- 
mating the Validity of Test Items,” The Journal 
of Applied Psychology, XXVI (Dec., 1942), 847 

°C. H. Lawshe, Jr., Principles of Personnel 
Testing (New York: McGraw-Hill Book Com- 
pany, Inc., 1948), p. 190. 

‘For complete treatment of the subject, the 
following references may be found useful: Harold 
Gulliksen, Theory of Mental Tests (New York: 
John Wiley & Sons, Inc., 1950), pp. 371-373: 
E. F. Lindquist (ed.), Educational Measurement 
(Menasha: George Banta Publishing Company, 
1951), pp. 268-285; William J. Micheels and 
M. Ray Karnes, Measuring Educational Achieve- 
ment (New York: McGraw-Hill Book Company, 
Inc., 1950), pp. 454-483, , 
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>» the advantages and “how-to” of the — 


Student Syllabus 


CONRAD MAYER 


Secondary school instructors who 
are not now using the student syl- 
labus method throughout the school 
year will be enthusiastic after once 
trying this method. Such a syllabus, 
written by the instructor for frequent 
referral by his students, is an integral 
part of the course of study for which 
it is written. 

Its intended purposes are: (1) to 
promote better class organization and 
administration on the part of the 
teacher; (2) to assist the teacher in 
maintaining the effective discipline so 
necessary to superior teaching; (3) 
to improve the student’s study habits; 
(4) to assist the student in the logi- 
cal arrangement of class notes dealing 
with a specific phase of instruction; 
(5) to instill a better understanding 
of course procedures on the part of 
the student, thus helping him to gov- 
ern his conduct accordingly; and (6) 
to save the student’s time by pro- 
viding him with, in readily-available 
form, the answers to many routine 
questions. 


Preparation 


The instructor must first realize 
that he is preparing the syllabus 
mainly for secondary school students, 
and therefore he should make every 
effort to write in clear, concise lan- 
guage on the level of those students. 

If the instructor prefers another 
name than “syllabus,” he may title 
his explanation “student class man- 
ual.” In either case, this information 
is to become the permanent posses- 
sion of the student. 

This writer’s experience indicates 
that the most practical and inexpen- 
sive procedure for preparing the syl- 
labus is to multigraph or mimeo- 
graph the information on 8% by 11 
paper, punch holes which fit the type 
of notebook to be used in class, as- 
semble the pages, and staple them 


together with one staple in the upper 
left hand corner of each set. 


Method of Use 

The most successful method of 
presenting the information contained 
in the syllabus is to integrate the syl- 
labus directly into the course of study 
of the class for which it has been 
developed. Thus on the first day of 
class, the instructor hands out a com- 
plete syllabus to each student. He 
should now tell them that they are 
to keep the syllabus in their note- 
books at all times and should refer 
to it whenever problems arise rele- 
vant to class procedures or their 
conduct in class. 

A good teaching technique also 
requires the assignment for study of 
specific parts of the syllabus before 
each class discussion. In the writer’s 
opinion, it would be a mistake to 
attempt to teach the contents of the 
entire syllabus during the first few 
meetings of the class. Instead, the 
best procedure is to assign and dis- 
cuss only those topics which will be 
used on a particular day or which 
will be used in the immediate future. 
For example, the “examinations” 
topic in the syllabus would not be 
discussed in class until just prior to 
announcement of the first test. 

Instructors desiring to measure the 
extent of their students’ understand- 
ing of the syllabus should develop a 
test which reveals knowledge of the 
entire contents of the syllabus or 
separate tests on its component parts. 

The syllabus is especially valuable 
to the instructor and to the student 
during the first several meetings of 
the class. It is valuable to the in- 


Mr. Mayer is director of the Voca- 
tional and Adult School, Two Rivers, 
Wisconsin. 
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structor as an organizational aid 
which will assure his not overlooking 
any small but important details of 
class administration. It is also valu- 
able to the students, most of whom 
are attempting to orientate them- 
selves to a new situation. 

Parents observing the notebooks 
when students bring them home for 
reference will be quick to note that 
the teacher has a systematic and 
logical way of presenting information. 

Most school administrators, too, 
will be pleased to know that the in- 
structor has carefully written out 
directions which will increase effi- 
ciency of class operation. However, 
the greatest value of the syllabus is 
its presentation of a complete list of 
safety rules, not only as they pertain 
to the shop but also to fire and to 
civil defense as well. 

Instructors will find that they will 
enjoy a greater sense of teaching se- 
curity knowing that each student has 
in his hands a comprehensive list of 
safety rules. This list is especially 
important to an instructor if a stu- 
dent who has become involved in an 
accident attempts to claim, for in- 
stance, “I was never informed that I 
should wear an eyeshield whenever I 
was operating a machine.” 


Syllabus Contents 

The instructor who desires to de- 
velop a student syllabus or class 
manual in his subject area will want 
to consider inclusion of the following 
general topic headings: Title Page, 
Introduction, Orientation, Definition 
of Course, Purpose, Vocational Value, 
Equipment Assigned by School, 
Equipment Furnished by Student, 
Procedure for Entering Room, Pro- 
cedure for Leaving Room, General 
Rules, Safety Procedures, Discipline, 
Make-Up Work, Examinations, and 
Marking System. 

The following synopsis of a sylla- 
bus in machine shop will serve as a 
guide to instructors desiring to pre- 
pare a similar manual for whatever 
field they are teaching: 

1. Title Page. (The information 
given below for this topic heading is 
merely for the assistance of the in- 
structor in preparing a title page.) 
The syllabus is made attractive by 
reproducing the title page on colored 
paper. That title page may then in- 
clude the name of the subject being 
taught, followed by the word “sylla- 
bus.” Other items to consider for the 
title page are as follows: instructor’s 
name, department or name of course, 
department head, date, room number, 
and name and location of school. 

2. Introduction. (The content in 
the remaining topic headings is com- 
posed of excerpts taken directly from 


266 


this writer’s machine shop syllabus. 
Each reader should, of course, adapt 
and expand this content to meet his 
individual instructional needs.) The 
instructor takes this opportunity to 
welcome you as a member of his class 
in machine shop. This information 
will help you achieve maximum per- 
sonal development, help you under- 
stand the procedures used in class 
so that you can govern your conduct 
accordingly, and save you time. (etc.) 

3. Orientation. The name of this 
course is Machine Shop 1M. It is the 
second-year machine shop course of- 
fered in the Technical Division 
Curriculum. 

The city of (herein insert name of 
city) has provided you with excellent 
facilities for learning in machine 
shop. The machines available to you 
are as follows: (The instructor here 
lists the quantity and names of the 
machines in the department). 

4. Definition of Course. The ma- 
chine shop is a place where metal 
parts and sometimes other materials 
are cut to a required size and put 
together to form mechanical units, 
commonly called machines. (etc.) 

5. Purpose. The purpose of this 
course is to give you a background 
in machine shop work, thus providing 
you with information and skills that 
you will find valuable in qualifying 
for employment. (etc.) 

6. Vocational Value. The employ- 
ment outlook for young men inter- 
ested in machine shop and its related 
fields is good. (etc.) 

7. Equipment Assigned by School. 
The board of education of the city 
of (name of city) has provided you 
with the following equipment for 
your personal use in the shop: 





Value 
AS @ 


Quantity Item 
2 %¢ in. toolbits $ 
(etc.) 





You are expected to use this equip- 
ment in an intelligent manner, and 
you will be responsible for its safe 
return upon completion of the course. 
(etc.) 

8. Equipment Furnished by Stu- 
dent. You will provide yourselves 
with the following four items for use 
in the class: (Instructor lists items 
which apply). 

The absolute deadline at which you 
must have this equipment in class is 
(date) . (The student writes in 
the date when the teacher directs him 
to do so.) 

9. Procedure for Entering Room. 

1. Enter in an orderly and busi- 
nesslike manner. 

2. Go immediately to you locker. 

Open your locker and put on your 
apron. Then remove your notebook 


and any other material that you will 
need for work that day. Put other 
books or items not relating to your 
work into your locker and lock it 
to prevent loss of your personal 
property. 

3. (ete.). 

10. Procedure for Leaving Room. 

1. The timekeeper will announce 
“cleanup” at the proper time. 

2. Stop work. 

Put away immediately all your 
tools, equipment, and materials at 
the moment “cleanup” is announced. 
Place your own property in your 
locker and return the tools you were 
using to their proper places. 

3. (etc.). 

11. General Rules. Wherever man 
has grouped together, it has been 
found that certain rules and regula- 
tions govern his behavior. (etc.) 
(After further background on the 
need of rules for group activity, the 
instructor lists the rules.) 

12. Safety Procedures. A fully 
competent mechanic knows not only 
the technical aspects of his trade but 
also the safety precautions. 

(Here the instructor stresses the 
importance of safety. He then ex- 
plains in detailed steps safety pro- 
cedures, which can be divided into 
the following headings: shop conduct, 
personal protection, compressed air, 
health, housekeeping, hand tools, and 
machine tools.) 

13. Discipline. Your infraction of 
the rules and regulations of this shop 
may result in detentions, being sent 
to the “office,” or eventual dismissal 
from class. (etc.) 

14. Make-Up Work. If you desire 
to work more than the regular class 
hours, or if you find that you cannot 
keep up to minimum assignments, 
you will have an opportunity each 
week to do make-up work. (etc.) 

15. Examinations. Exams are given 
to measure the degree of achievement 
that you have attained in the study 
of related information for machine 
shop. (etc.) 

16. Marking System. Unless I 
otherwise specify, your machine shop 
grades will be based on the following 
factors: 

1. The number and quality of 
projects which you have completed. 

2. Your grades in examinations 
given during the course. 

3. (etc.) 

An instructor who has ready at the 
beginning of the school year a sylla- 
bus designed in accordance with the 
aforementioned suggestions — and 
uses it effectively — will be rewarded 
by increased efficiency of his students 
and the knowledge that he teaches 
his course in a systematic, safe 
manner. . 
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TV SET 
SWIVEL STAND 


NED FRISBIE 


Instructor, Industrial Arts 
Bryan, Ohio, High School 





Considering* the overwhelming trend 
in television receiver purchasing from 
consoles to table models, there is a 
corresponding need for stands on which 
the table sets can be placed. 

This swivel TV stand, adjustable to 
hold even the bigger screen models as 
well as the “slim line” sets which are 
becoming so popular, is simple, attrac- 
tive, durable, and certainly easy to keep 
dusted. A good exercise in welding, the 
stand compares favorably with most of 
the stands now commercially available. 








Procedure 
Bill of Materials 1. Study the drawing. 
—- 2. Bend the legs. 
3. Cut 45-deg. angles out of the angle 
iron for the corners. 
4. Weld the angle iron into a rec- 
el A ; tangle for a shelf. 
2 Legs 5. Weld the rods into the shelf. 
¥% square x 55 6. Weld the top braces to the legs. 











Cross braces 
(Top of 
base) ‘ ¥4 square x 15 

Cross brace 
(Swivel 
platform) M4 square x 12 

Swivel braces i 

¥g square x 6 

Shelf frame Angle 

iron  %x%x%x 66 

Shelf cross- 
pieces Mild 

Swivel- steel ‘% roundx 15 
platform Mild 
extensions steel 4 round x 33 

Swivel- 
platform 
sides Pipe 14 diameter x 18 

Swivel 6in. 
Rubber 

cane 

tips % in 


*Adapted from the recently released book, 
Modern Wrought Iron Furniture by Ned Frisbie, 
The Bruce Publishing Co., 400 No. Broadway, 
Milwaukee, Wis., cloth, 92 pp., $2.80 
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problems 
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8. 
9. 


10. 
sions. 
11. 
12. 
13. 
14. 

















Weld the shelf in place. 
Weld the swivel to the legs. 
Weld the braces to the pipe. 


Bend the swivel-platform exten- 
The extensions should slide freely. 


Weld the top to the swivel. 
File all the beads. 


Paint the wrought iron flat black. 


Put on the rubber cane tips. 


4 





This lamp is designed as a project 
for students in a general metals shop. 
The skill level necessary for successful 
completion would require that the stu- 
dent have previous metal working ex- 
perience. The student will gain experi- 
ence in foundry, machining, electrical, 
sheet-metal work, drilling, and tapping. 

The night lamp is a functional yet 
attractively decorative object. The alu- 
minum body and plastic top provide a 
light weight hand lamp which illumi- 
nates when lifted. 

This battery powered lamp has many 
uses about the house. Its contemporary 
lines grace the TV while providing a 
handy light when operating the dials. 
It is useful also in the bedroom as it 
provides an unobstrusive guide in the 
darkness. 


Construction Procedure 
A. Body of the lamp 

1, Cut 1%-in. tubing to 
smooth ends. 

2. Drill securing holes in tubing to 
act as anchor points for the base. 

3. Use scotch tape to cover holes on 
the inside of tubing. 

4, Place body in drag with pattern 
and fill with sand (both body and drag). 
5. Invert drag and remove pattern. 

6. Cut pouring hole, gate, form a 
safety wall, pour base. 

7. Use 1% OD pipe as a jig to hold 
lamp body in lathe. 

8. Center jig in lathe, then ram lamp 
body onto jig. 

9. Face bottom of lamp, turn base 
down to proper diameter. 

10. Cut curvature into lamp base. 

11. Cut bottom plate recess, smooth 
interior 


length, 
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NIGHT LIGHT 


LYNN MICKELSON, JR. 
Instructor, Industrial Arts 
Bailard High School, Seattle, Wash. 


12. Finish body and base as desired. 
B. Plastic top 

1. Place 1%-in. rod in 
center. 

2. Face off end, cut shoulder to fit 
lamp body. 

3. Machine 
body. 

4. Polish or frost surface as desired. 

5. Drill a pilot hole for the bulb 
chamber, drill out using end mill. 

6. Polish or frost as desired. 

7. Cut rod off. 

8. Machine taper on top, finish as 
desired. 
C. Bottom plate 

1. Cut material and drill holes to fit 
bottom plate jig. 

2. Machine plate to fit 
recess. 

3. Drill holes for switch and base 
plate holding screws. 

4. Drill holes in lamp base for bot- 
tom plate hold down screws. 


lathe and 


to diameter to match 


lamp base 


5. Counter-sink holes in the base 
plate. 

6. Tap 4-40 threads in lamp base. 
D. Lamp mounting bracket 

1. Lay out the bracket. 

2. Drill bulb hole. 

3. Cut triangular bulb relief 
using a cold chisel. 

4. Cut out the bracket. 

5. Bend the flanges to shape. 
E. Battery spring 

1. Lay out the spring and center- 
punch the hole. 

2. Drill the hole. 

3. Cut out the spring, smooth edges. 
F. Assembly 

1. Press fit the plastic top to the lamp 
body. 
2. Assemble wire switch, battery 
spring and bottom plate assembly. 

3. Put lamp bracket and bulb in lamp 
with batteries. 

4. Screw base plate in place. 

5. Cut and glue felt pad to bottom 
of lamp. 


holes 


Bill of Materials 


No. of Pes 


Name of Part 
Body 
Bulb Holder Steel 
Base Plate 
Battery Spring 
Switch Wire 
Plastic Top 
Light Bulb 
Batteries 
Screws 
Nut 
Washers 
Insulating Washers 


Brass 


he ne ee ne ee ee 


Material Size 


Aluminum Tubing 
Base Aluminum Scrap 


Aluminum 


Spring Steel 
Plastic Rod 


Gauge No 


54 Xx 1% od 

14 tb. of Scrap 

1 16 x 2%e 

2 x2 16 
% x 1% 24 
3 20 
1% x 14% 

3 Volt 

Size “c” 

4-40 Flat Head 

4-40 

4 

% 
34 x3% 


8 
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LAMP BASE 


WASHER 
INSULATING WASHER 


wae 


SWITCH ASS’Y 
4-40 SCREW 


FELT 


WIRE SWITCH 


BATTERY SPRING 


INSULATING WASHER 


BASE PLATE 


BASE PLATE 
HOLDING SCREWS 


BASE PLATE 


IG HOLES ANY 





CONVENIENT SIZE 





wan 


oo 






































ao 





BULB HOLDER 


NOTE THIS JIG USED TO HOLD 
BASE PLATE WHILE MACH- 
INING- USE MILD STEEL 


“L 
Bex. 


PRING SWITCH 


anor TO SCALE 
BEND TO FIT 





FOLD 


nd 














FOUNDRY PATTERN 





aon 


BULB CHAMBER 
$ DRILL 


ms | ace FIT 


oy! i 
: 





Hl yy 
M1 lit 


| 
ig 





SECURING HOLES 


SEE NOTE 
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BASE PLATE 
JIG HOLES 
(2) 








A TV LAMP 


LEE DINNEEN 
Belmont High School, 
Los Angeles, Calif. 


The project is practical and with a 
little imagination can be used in many 
different ways. It can be used as a T.V. 
lamp or for pin-up lamps, porch lamps, 
or night lights, to mention a few. The 
dimensions can easily be increased. 

The time necessary to make the job, 
of course, would depend on the type of 
student you have; an estimate would 
be approximately three weeks, however. 

There are many learning situations: 
layout, use of basic sheet metal hand 
tools and machines, soldering, finishing, 
etc. 

The material used for the project can 
be cut from a standard sheet with a 
minimum of waste. The bottoms and 
the backs can be cut from scrap. Odd 
pieces of expanded metal can also be 
us 


Procedure 

1. Lay out sides and cut to dimen- 
sions. 

2. Bend along line A and B 90 deg., 
in the cornice brake. 

3. Bend line C 135 deg., in the op- 
posite direction. Use cornice brake. 

4. Bend soldering flap D 90 deg. 


5. Form into square. Use sheet metal 
stakes. 

6. Insert expanded metal and solder 
from the inside. 

7. Lay out back and cut to size. 

8. Bend on the bar folder to fit the 
back of the box. Part should slide freely. 

9. Lay out and cut bottom to dimen- 
sions. 

10. Bend lines A and B 180 deg., on 
the cornice brake. 

11. Bend soldering flap C 90 deg., 
with hand folder. 

12. Form into square on the sheet 
metal stakes. 

13. Solder corner. 

14. Attach bottom. Solder. 

15. Lay out bulb holder and cut to 
dimensions. 

16. Drill 3% hole for a short section 
of % pipe which will hold the light 
socket. 

17. Bend A 90 deg. 

18. Solder inside box. 

19. Finish. 

20. Wire lamp. 

21. Insert colored fireproof paper be- 
hind expanded metal. 

22. Install 25-watt bulb. 4 


























BULB HOLDER 


1x22 
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CONTEMPORARY 
COFFEE TABLE 


JOHN J. DeFOURNY 
Dominion Junior High School 
Columbus, Ohio 


Here is a table that has been well re- 

ceived by students and the public. Com- 

bining the beauty of wood and glass, it \ 

seems to have the quality of design that BLOCKS (12x3X 

brings immediate admiration from the GLUE & Ale = ae LESS. 

observer. While it is not an especially : = 7 

We as 

gilmees & 5 | 





se 
ay 


a 


simple project and may even be a chal- 
lenge for an older student, such projects 
take students to the level of realization 
that he can carry a difficult and com- we 
plicated assignment to success as will ata 
be required of him as a man earning a 
living in the world. 

Its simplicity is obvious but at the 
time of its construction many problems 
had to be solved to produce this im- a 
pression of simplicity. Overstrengthen- 
ing the supports would have produced 
a bulky effect and violated a rule of 
“good design.” Some individual tastes - 
might like to have slightly larger diam- 
eters for the legs rather than the 1% 
to 34 measurements. By inserting the 
top of the leg into a 3-in. square block \ 


23 
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uc 
! 
' 
! 
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! 
! 
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 ibaietietiontio: tiie i 
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Ne ee ee ee ee 
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of wood and using glue and screws, the 
legs may be fastened to the bottom of 
the table. Also, the glass could be held 
on the table with smaller and less obvi- , 

LEG: TOP —174D. 


ous attachments. 
Poplar wood was used because of its BOTTOM —3/4D. 


attractive colors in the grain. A nat- 
ural finish protected the beauty of the MATERIAL. 
, . ALL 54INCH POPLAR 


wood 
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A MODERN BOOKCASE 
HEADBOARD BED 


JOHN W. HAMPTON 


Dallas, Tex. 


Good taste and a modern outlook will 
be added to your bedroom when you 
construct this charming bookcase head- 
board bed. The design combines many 
features which usually are not found in 
any single bookcase headboard bed. A 
blanket storage compartment utilizes 
space that is normally wasted in most 
headboards. The center shelf of the 
headboard has an electrical receptacle, 
which permits the using of electrical 
appliances without having to use an ex- 
tension cord. Two sliding panels do a 
decorative job of concealing the side 
shelves. This headboard is designed to 
be used with a “Hollywood” type bed, 
which can be pulled away from the 
headboard so that the blanket storage 
compartment will be accessible. 

The bookcase headboard described is 
built of white oak, finished in limed 
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oak. The construction of this bookcase 
headboard is easy and inexpensive. The 
time required for construction should 
be around 50 hours. 


Procedure 

1. On the underside of the top a % 
by %-in. dado is cut, to within % in. 
of each end and % in. from the front 
edge, which serves as a panel guide. 
Also on the underside of the top a 
Y% by %-in. dado is cut on each end to 
join with the sides. This dado ends 
% in. from the front edge, and is % in. 
from each end of the top. Sixteen inches 
from each end cut a 4% by %-in. dado 
to within % in. of the front edge. 

2. The shelf has a 4 by 934-in. notch 
cut from each end, leaving a % by 
%-in. lip on the front edge of each end. 
A % by %-in. dado front panel guide 


is cut % in. from the front edge of the 
top surface the full length of the shelf. 
A dado %4 by %-in. is cut 15% in. from 
each end, ending one inch from the front 
edge. Cut an opening in the center at 
the back edge to enclose the electrical 
receptacle. 

3. The sides have only two cuts each. 
Cut a % by 1-in. dado 9% in. from the 
top end of the inside surface of each 
side. A hidden % by %-in. dado is cut 
1% in. from the bottom end of each 
side on the inside surface. 

4. The baseboard has a % by %-in. 
rabbet cut the full length of the top 
back edge, which will support the bot- 
tom. 

5. Rack supports are cut as shown 
in the door detail. 

6. Each sliding panel is rabbeted % 
by % in. on the lower front edge. The 
panel is placed in the cabinet by in- 
serting it in the top dado, pushing it 
into the proper position, and letting it 
drop into the lower dado. Saw kerfs 
spaced % in. apart supply the front de- 
sign on the sliding panels. 


Assembly Procedure 

1. The cabinet is easily assembled at 
one time. Set parts out on a large sur- 
face in approximate assembled positions. 
Start by gluing the shelf to the sides 
and clamping. Next glue the bottom and 
baseboard to the sides. Stand the 
cabinet up and glue the shelf dividers 
to the shelf. The top is then glued onto 
the top of the shelf dividers and sides. 
The top should be clamped to the shelf. 

2. The blanket rack and rack sup- 
ports are screwed and glued to the 
door supports through the back of the 
supports. The door supports are then 
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attached to the door with wood screws. 
The door hardware is installed as shown 
in the door detail. 

3. In order to simplify finishing, both 
backs and the door are left off until the 
finishing is completed. 


Finishing Procedure 

The bookcase headboard described has 
a limed oak finish, but it could have 
been finished many ways. If you prefer 
a limed oak finish the following steps 
will assure success. 

1. Sand all surfaces to be finished 
with 6/0 sandpaper, making sure all 
scratches and chips are removed or 
feathered out. 

2. Raise the grain at least two times 
to make sure all mars are removed. 

3. Remove all sanding dust with an 
air hose and wipe the surfaces down 
with a clean soft cloth. 

4. Apply as many coats of a good 
white filler as is necessary or desired to 
fill the grain smoothly and evenly. 

5. After the wood filler has dried 
thoroughly, sand all surfaces very 
lightly with very fine steel wool, and 
again clean surfaces with an air hose 
and a soft clean cloth. 


6. In order to be sure that the wood 
filler won’t turn yellow, water white 
lacquer should be used for finishing. 

7. Apply two or more coats of water 
white sanding sealer lacquer, rubbing to 
a smooth finish between each coat with 
fine steel wool. 

8. Before applying the finishing lac- 
quer, be sure the final coat of sanding 
sealer lacquer has thoroughly dried, and 
has been rubbed to a glass smooth finish 
with steel wool. 

9. Apply four or more coats of water 
white finishing lacquer. The thinner, 
and more coats applied, the better the 
finished surface will be. Between each 
or every other coat of finishing lacquer, 
the surfaces should again be rubbed 
down with very fine steel wool and 
cleaned. 

10. After the final coat has been ap- 
plied, rub down the surface again with 
very fine steel wool. Rub the surface 
briskly with clean soft toweling or 
cheese-cloth. If you have been careful in 
the above steps, a mirrorlike surface will 
be obtained. 

11. A good furniture wax or paste 
automobile wax will give the finish a 
lasting mirror likeness. 
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BOTTOM ——> 


) 
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Bill of Materials 








Quan. Part 


1 
i 
2 


1 
1 
1 
2 
3 
2 


White oak 


Top 
White oak 


Shelf 
Sliding 
panels 
Shelf 
dividers 
Shelf com- 
partment 
back White oak 
Sides White oak 
Front White oak 
Base White oak 
Bottom White ash 
Rack 
supports 
Rack 
Door 
supports 
Back 


White oak 
White oak 


White ash 
White ash 


White ash 
Masonite 


Material 


1x10 x59% 


4x 9%x16 


Mx 9Y%x9 


Yx 94x59% 
Mx 954x354 
x23 x58 
“4x 2 x58 
Mx 9Ax58Y% 


Mx 3 x5 
1x574% 


x 23 
x 59 


“yx 2 
4x24 


Electrical receptacle and cover plate 
8-ft. electrical cord and male plug 
2'%4-in. diameter brass knobs 


1-in. offset hinges 


Transom catches and plates 









































FRUIT BOWL — A GOOD 
MASS-PRODUCTION PROJECT 


WALTER RUTHIZER 


Croton-Harmon High School 
Croton-On-Hudson, N, Y. 


In earlier issues of this magazine, the 
problems of teaching mass production 
have been presented. (See your IA/VE 
for October, 1959, pp. 229-230.) To 
keep this educational experience vitally 
alive, it is essential that new projects 


evolve. It is a hope and almost a cer- 
tainty that as more and more teachers 
become interested in this method, a 
greater variety of projects will result 
and find their way into classrooms. This 
article shows how an unusual fruit bowl 


— attractive and utilitarian at the same 
time — can be used to teach the art of 
mass production. 

The project is simple in design —a 
rectangular form 9 by 14% in. It relies 
upon properties of %-in. square brass 
rod, i.e., the sharp bends that are made 
possible by the small size of the ma- 
terial, and the springback characteristic 
of this metal. Walnut wood was selected 
because of its color and the attractive- 
ness of the brass and walnut combina- 
tion. However, any other hardwood may 
be substituted if walnut is not available. 

The construction is simple, and jigs 
are easily constructed due to the fruit 
bowl’s linear design. Note that two drill- 
ing jigs are used — one is for the “blind 
holes” that are drilled %e in. deep on 
the inside surface, and the other jig to 
drill the end holes, which are through- 
holes. The end holes are routed with 
the aid of a fixture. Note that the 
groove is %2 in. deep. The inside corner 
of the hole and routed channel must 
be “relieved” with a knife or small 
chisel to allow for the small radius of 
the bent leg. 

The spreaders are cut 13 ™%¢ in. and 
20 % in. long. Thus, a standard 12-ft. 
length will yield 6 short lengths and 3 
long lengths. A simple cutting jig is ad- 
vised to facilitate accuracy. 

The assembly is somewhat unusual. 
The wood is sprayed with lacquer and 
the brass is polished with steel wool. 
One end of each long rod is bent 3 in. 
to form a leg. This may be done in a 
jig. (Do not forget to allow for spring- 
back when making the jig.) Then, both 
wooden ends are slid on together, with 
the blind holes facing each other. The 
other end of the brass rod is bent down 
to form the other leg. The ends are ex- 
panded out to the legs, and the spreaders 
are inserted in the blind holes by flexing 
the centers down and releasing pressure 
when the ends are positioned 

Using standard catalogs, the cost has 
been calculated to be 75 cents per proj- 
ect. This is broken down to 55 cents for 
brass, 15 cents for the walnut, and 5 
cents for rubber feet and lacquer 

The proof of the pudding, so to speak, 
is in the eating. Thus it is with this 
project. It is easily and cheaply con- 
structed by the mass production method. 
All who have seen the fruit bowl have 
heen impressed with its beauty, clean- 
ness of line and design, and practica- 
bility. Every student will be proud to 
bring home such a distinctive piece of 
work as evidence of his labors. 
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AN EXTENSION CORD 
ON A SPOOL 


HAMILTON CROSS 
Instructor 
Chicago Teachers College 
Chicago, Ill. 


An extension cord is a must for most 
industrial-arts classes. It is one of those 
appliances which is needed in the shop 
and in the school for various duties such 
as the science fair, the Christmas tree, 
the P.A. system, etc. Too often this 
cord is dirty, knotted, and well tangled. 

To alleviate the extension cord prob- 
lem, two circular disks with duplex out- 
lets in the center, as shown in the pic- 


ture, make a convenient arrangement. 
An extension cord of any reasonable 
length, from 20 to 100 ft., works quite 
satisfactorily. With this arrangement 
only the amount of cord needed is un- 
wound and the unused part remains in 
a neat roll on the spool. 

It is possible to rewind all the wire 
on the spool without handling a dirty 
cord merely by stepping on the cord 


A HOME FREEZER -.------------------- 


INVENTORY 
BOARD 


A home freezer inventory board is an 
industrial arts class project that com- 
bines simplicity with utility. 

Any family owning a deep freeze is 
faced with the problem of keeping track 
of how many packages—and which 
kinds — of meat, vegetables, fruit, ice 
cream, etc., they have on hand at any 
time. The problem can be solved by 
woodworking students with a panel of 
perforated hardboard. 

The inventory board is constructed 
by framing the back of the panel of 
perforated hardboard with 4% by %-in. 


while reeling the rigidly held part on 
the spool, An extension cord wound on 
a spool of this type is easily stored on 
a shelf or hung on a hook. If wound 
and unwound in a straight manner no 
kinks or knots will develop in the cord. 

To make this appliance, build a frame 
of %-in. wood around the 4-in. square 
electric outlet box. Cut two circular 
disks of ¥%-in. plywood. A 20-ft. ex- 
tension requires 9-in. disks, a 50-ft. 
extension cord requires 12-in. disks, a 
100-ft. extension cord requires 18-in. 
disks. Other lengths of cord will fit on 
a spool when the disks are made in pro- 
portional diameters. 

Cut a square opening in one disk the 
size of the 4-in. square box. Attach 
both disks to the wood frame with 
1%-in. No. 10 f.h. wood screws. Attach 
the 4-in. outlet box in the assembled 
disks with four %-in. 10/24 f.h. ma- 
chine screws. Drill a 5/16-in. hole 
through the wood frame so the cord 
can be attached to the duplex outlets. 
After the cord is attached to the out- 
lets, fasten the outlets in the box, screw 
the cover in place, and complete the 
project by attaching a plug to the op- 
posite end of the cord. 


BILL OF MATERIALS 


No. of 
Pieces Name Size 
20” Wood for the frame 
(hardwood 
preferred) %x1% in. 
Electric outlet box 4-in 
Duplex outlets 
Cover for 4-in. out- 
let box for 2 duplex 
outlets 
Male plug 
Wood screws 
Machine screws 
Rubber covered, 
twin conductor 
cord (any desired 
length) 
Disks of plywood 


1% in., No. 10 f.h 
4 in. 10-24 fh 


No. 16 or 18-ga. 
¥% in., diameter to 
be determined by 
the length of the 
cord 


wood strips glued and nailed between 
the holes. Labels for each type of food 
in the freezer can be painted across the 
top of the board, or gummed labels can 
be used. Golf tees are inserted into the 
holes under each heading to indicate 
how many packages of each item are in 
the freezer. 

Each time a package is removed from 
the freezer, a tee is pulled out and 
dropped in a jar or can held in place 
at a corner of the board with one of the 
removable fixtures available at hardware 
stores. Tees are put back on the board 
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UNIQUE LEATHER BELT 


NORMAN C. PENDERED 


Pennsylvania State University, 
University Park 


Here is a unique leather project with 
much student appeal because it makes 
a lovely gift for mother, sister, or girl 
friend. From a teacher’s standpoint, the 


project is a good vehicle for presenting 
a number of leatherworking operations. 
In addition, the project is especially use- 
ful for it can be adapted to several 
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when the freezer is stocked with fresh 
items. 

The smooth-surfaced hardboard panel 
can be painted to harmonize with the 
color of the wall in the room at the 
student’s home where the freezer is 
placed. A horizontal stripe of a different 
color painted between every five rows of 
perforations will help the counting of 
tees. 

The inventory board can be nailed or 
screwed to the wall above the freezer at 
the student’s home, or hung with picture 
wire. 
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levels of leatherworking skill. The be- 
ginner may leave the surface plain or 
decorate it with set stamping. The ad- 
vanced worker will recognize that the 
project offers a variety of interesting 
possibilities for detailed carving. 

The belt is simply a long, narrow, 
wedge-shaped piece cut from 6 to 8-oz. 
carving cowhide. It’s a good idea to 
custom-fit the belt by making a full- 
size paper pattern first. Because the 
edges of a belt receive considerable 
wear, they should be burnished. This is 
accomplished by moistening the edges 
with water and a sponge and then rub- 
bing them back and forth with the end 
of a modeling tool. The smaller end of 
the belt can be shaped easily while damp 
to the contour shown on the plan. Next, 
the holes are punched and the slits are 
cut. The holes, of course, are to keep 
the slits from extending. 

If surface decoration is desired, carv- 
ing or set stamping may be done to suit 
individual taste. The project may be 
dyed or left natural. In either case. 
however, a protective coating of clear 
leather lacquer or paste wax should be 
applied. 


— Hardboard Association 





ROADRUNNER 


The roadrunner, chaparral cock, Pai- 
sano, or whichever name is used, is 
a very interesting bird of our western 
and southwestern states and, once seen 
dodging through cactus and creosote 
bush, is never forgotten. All of the char- 
acteristics of the bird are incorporated 
in this stylized whittling; the crown, the 
long tail, usually upright, and the long 
stride when running which gave him one 
of his names. 

Unless one wishes to whittle one with 
the tail straight out, which would be 
quite correct also, the tail will have to 
be made of a separate piece, glued in 
place. This is rather easily done by mak- 
ing two longitudinal saw cuts and cut- 
ting out the rest of the mortise with a 
sharp chisel. With a good fit and Elmer’s 
Glue, set the tail in place in the mortise 
and let it dry. Then saw off the bot- 
tom, shown in dotted line “X.” 

Figure 1 shows the silhouette ready 
to work on. Figure 2 shows it blocked 


BEN HUNT 


Hales Corners, Wis. 


out. Note the slant cuts on the sides 
of the tail and on the wings. 

In the top-view drawing, the outline 
of the body is shown in dotted lines. 
The under part of the wings are flat ex- 
cept where they leave the back of the 
body. This is shown in the end view. 
Note how the tail is shaped. The top is 
straight. The underside is hollowed out 
gradually from a flat surface at the base 
to quite a gouge at the tip. 

The legs are tapered '%-in. birch 
dowei rod. Do not drill the holes in the 
body or the base too deep. Just about 
\% in. will do. The position of the legs 
is shown in the top view. 

To assemble, insert the legs into the 
body, insert one leg into the base, and 
by gently forcing the other leg, it will 
slip into the base and no glue will be 
required. Figure 3 shows the bird whit- 
tled, sanded, assembled, and ready 7 


painting. 





ALTERNATE OF ONE race 
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SPEECH MODULATOR 


ISAAC P. HAMPTON 


Industrial Education Department 
University of Missouri, Columbia 


A speech modulator capable of han- 
dling eight to ten watts of audio makes 
a useful adjunct to low-power ham radio 
transmitters (see your IA/VE for May 
1959, pp. 155-158). > MICROPHONE 
This piece of equipment enables the TRANSFORMER 
holder of a General Class or Condi- 
tional Class amateur license to go on 
phone operation with a minimum of 
expense using the existing C. W. trans- 
mitter. The unit described below will 
effectively modulate a transmitter of up 
to 25 watts power input, and has been 
successfully used by the writer with 
several different transmitters. Power to 
operate this modulator may be obtained 
from the same supply as is used for the 
“rig.” 
Figure 1 shows a schematic diagram, 
and Figure 2 a pictorial illustration PILOT LAMP — 
giving the general layout of parts. Loca- MIC. JACK 
tion of components is not critical on 
the lower-frequency bands (40 and 75 “—XMTR. GND 
meters). The mike-to-grid transformer 3l, MOD. GND 
is a government surplus item, available 2 \ 
from several radio supply houses, The | MODULATED B TO™ 
greatest item of expense is the modula- ag By CLASS C 
tion transformer, and even this may 
occasionally be found among surplus 
electronic gear on sale at a nominal 
figure. Other components can be ob- 


tained from salvage receivers, govern- TO PLATE FINAL OF 


ment surplus, or the radio junk box 
When S§, is closed the high voltage B R.F AMPLIFIER 


plus is shunted directly to the trans- 
mitter and the modulator is immobilized 
The student is cautioned against C. W 
operation of the transmitter with S 
open. This allows surges of current 
through the modulation transformer sec 
ondary which may damage the winding 


Fig. 1 


-~MODULATION 
TRANSFORMER 


a 


Parts List 

C, 30 mfd 50 v. electrolytic 

I, No. 47 pilot lamp 

J, Open circuit phone jack 

R, 100 K ohm % watt composition 

resistor 

R, 270 ohm 2 watt composition re 
sistor 

220 ohm 2 watt composition re 











sistor 
DPST Toggle Switch 6.3 VAC. 
, S.B. mike-to-grid transformer 
. Modulation transformer 2500 
' ohm primary impedance. second- 
ary to match R.F. amplifier tube 
V, Type 6 L 6 vacuum tube 
RFC 2.5 mh. Radio Frequency Choke 
4 
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A CIRCUIT COMPREHENSION TEST 


ROBERT P. BALIN 
Camelback High School, Phoenix, Ariz. 







































































KEY TO CORRECT ANSWERS 
Question 1, 3; Q 2,3;Q3,4;Q4,1;Q5, 2;Q6, 1;Q7, 5; 
Q8,1;99,3;Q10,5 


In the introductory shop courses in 
many high schools here, only six to nine 
weeks can be spent in each of the vari- 
ous shops. This is not enough time to 
go very deeply into the theory of any 
shop subject. So we try, instead, to 
present a series of lectures, demonstra- 
tions, and laboratory experiments that 
will hold the freshman students’ interest 
and, at the same time, give them an ac- 
curate picture of the content of the in- 
dustrial arts courses that they may 
choose at the beginning of their second 
year. 

We do not wish to make the regular 
courses seem any easier, or more diffi- 
cult, than they will actually be. This 
would attract the wrong students to 
these courses and defeat the purpose of 
the program. In the teaching of basic 
electricity and electronics this is es- 
pecially true, and we would certainly 
convey a false impression of our course 
if we did not have electric circuits prob- 
lems. But for most students, their lack 
of facility with algebra at this time dis- 
courages us from stressing even Ohm’s 
law mathematically. We do, however, 
use it qualitatively in lamp problems 
both in our lectures and in our labora- 
tory experiments. 

In the laboratory sessions the stu- 
dents set up experiments on breadboards 
using lamps, fuses, switches, and meters. 
Later, as a check on whether or not they 
really understand the distribution of 
voltage and current in series and parallel 
circuits, we give them this lamp circuit 
test. In these circuits the student need 
only to find which one bulb will light 
the brightest. All bulbs have the same 
voltage and wattage rating. 

We found that the problems were 
something like a game to the students 
and many went back tc the breadboards 
to prove out the solutions. Previous to 
the test, we trained them with similar 
problems, some of which were taken 
from this group but were presented to 
them upside down or sideways. 4 


1A/VE for NOVEMBER, 1959 





SALT AND 
PEPPER SET 


BOB REEVES 
Chico, Calif. 


If you have been looking for a plas- 
tics project that is interesting to make, 
involves many different processes of 
construction, and requires a minimum 
amount of plastics — then try your class 
on the salt and pepper set shown here. 
In this one small project you will find 
the need for sawing, bending, sanding, 
buffing, cementing, drilling, and thread- 
ing. 

Start construction of the shaker by 
cutting the tubing to length and sand- 
ing the ends until they are square. Then 
cut the top disks to size and sand and 


NOTE: STAND IS ALL ), BLACK LUCITE 


buff the edges. Mark out the holes 
carefully and then drill them. Remove 
the protective paper and cement the 
tops to the tubing. 

Construct the plugs for the base next 
by threading %-in. rod with a % in. — 
13 die. Thread enough for the two 
shakers at one time. Sand and buff the 
end of the rod before you cut a cross- 
wise slot with a hack saw. This slot will 
later allow you to turn the plug in and 
out of the base. Cut the plug to length 
and sand and polish the newly cut 
surface. Now repeat the entire process 
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for the second plug for the base. 

The base of the shaker can be made 
of three layers of \%-in. plastic or a 
single thickness of % in. Cut the base 
pieces to size and sand the edges smooth. 
Next, locate the center and drill a 
*%4-in. hole in each piece. Now thread 
the holes with a % in. — 13 tapered tap. 
The tap, however, should not go all the 
way through. It should go just far 
enough to permit the plastic plug to 
completely enter the base, but not so 
far as to allow the plug to go all the 
way through. You will have to experi- 
ment a little to determine this distance. 

Complete the assembly to the shaker 
by cementing the base pieces to the 
tube pieces. Remember that you can 
keep the cement from running down the 
sides of the tubing by applying the 
liquid to the bottom of the tubing rather 
than the top. 

The stand involves a considerable 
amount of bending, for which wooden 
forms should be made. Cut the wooden 
pieces to the dimensions needed in the 
frame and sand the surfaces especially 
smooth. Better yet, where the plastic 
will touch the form, cover the surfaces 
with flannel. 

The two pieces for the stand should 
be cut to size, and the edges should be 
sanded and polished. Remove the pro- 
tective paper and heat the plastic in an 
oven of some sort. When the plastic is 
warm enough to be pliable place it in 
the forms and hold it until it cools. Re- 
move the plastic from the forms and 
cement the two pieces together as a final 
step. 4 
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IA/VE 


special / report 


> the “why” end “how-to” of using the 
air-acetylene torch method of — 


Copper Enameling in 
I-A Classes 


PETER T. McKINNEY 


The theme of this talk is the proc- 
ess of copper enameling. Not just the 
“how-to-do-it” of the process but 
also the “why-to-do-it.” The reasons 
in favor of “why-to-do-it,” that is, 
why to enamel copper in industrial- 
arts general metals programs, were 
extremely simple to find. Recently 
an article appeared in IA/VE under 
the heading, “Discernible Trends in 
Industrial Arts for the Past Half 
Century.” (See your IA/VE for May, 
1958, pp. 141 to 145.) The article 
by Marshall L. Schmitt of the U. S. 
Office of Education states, “broad 
areas of industry should be a part 
of our work instead of sampling a 
few specialized fields in handwork.” 

Here is an interesting sentence 
from the same source: “As the indus- 
trial arts concept replaced the man- 
ual-arts concept, there was a general 
decrease in the amount of work done 
with manual tools and an increase in 
the amount of work done with ma- 
chines.” This article also states: 
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“Through the period of 1900-28, 
various individuals throughout the 
country began offering more and 
more opportunities for students to 
work in a variety of materials and to 
work in activities heretofore never 
dreamed possible.” In 1947, an in- 
dustrial-arts thinker said, “The trend 
is definitely toward the generalized 
program with much more emphasis 
being placed upon planning to in- 
clude work in many materials, such 
as the various metals and alloys.” 


Why Copper Enameling in 1A? 

The 1953 AVA brochure entitled, 
“A Guide to Improving Instruction 
in Industrial Arts” lists the following 
areas for a comprehensive general 


Mr. McKinney is manager, public 
relations department of the Chi- 
cago office of Union Carbide Corp. 


shop: (1) Drawing and planning, 
(2) Woodworking, (3) Metalwork- 
ing, (4) Electricity and radio, (5) 
Graphic arts, (6) Transportation and 
power, (7) Plastics, (8) Leather- 
work, (9) Ceramics, (10) Textiles, 
and (11) Home mechanics. 

Let me touch only briefly on the 
objectives of industrial arts as related 
to copper enameling. The A.V.A. lists 
four objectives which in my opinion 
have a bearing: 

“1. Interest in Industry. To de- 
velop in each pupil an active interest 
in industrial life and in the methods 
and problems of production and ex- 
change.” An enamelist in a small but 
practical way is applying enamel that 
is similar to that on kitchen sinks 
and the inside of water heating tanks. 

“2. Appreciation and Use. To de- 
velop in each pupil the appreciation 
of good design and workmanship and 
the ability to select, care for, and use 
industrial products wisely.” Drop- 
ping, striking, or otherwise mistreat- 
ing a copper enameled piece will re- 
sult in severe damage. There is a 
clear parallel here to mistreating a 
sink top by dropping on it a hammer 
or other heavy sharp object. 

“3. Health and Safety. To develop 
in each pupil desirable attitudes and 
practices with respect to health and 
safety.” The average boy will have 
occasion many times during his life 
to use an open flame. Copper enamel- 
ing gives the industrial-arts teacher 
a splendid opportunity to inculcate 
extreme respect not only for the 
flame but for a compressed gas be it 
natural gas, propane, or acetylene. 

“4. Interest in Achievement. To 
develop in each pupil a feeling of 
pride in his ability to do useful things 
and to develop worthy leisure-time 
interests.” This hits a great many 
facets of industrial arts. Copper 
enameling under teacher guidance 
and stimulation can develop “worthy 
leisure-time interest” as can leather 
working. 


The Manipulative Skills 

What about manipulative skills de- 
veloped by copper enameling? As 
you think of manipulative skills in 
woodworking so may you for enamel- 
ing. Here are a few: handling an 
acetylene tank, turning on cylinder 
valve, adjusting delivery pressure, 
opening a torch valve, and igniting 
the torch by a spark lighter (NEVER 
use a match), preparing copper piece, 
applying powder, placing piece on 
firing stand or in kiln, firing the piece, 
adding more powder or design and 
firing, cleaning edges and back, sol- 
dering fittings, etc. 

It hardly needs mention that stu- 
dents should prepare a plan of work 
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projects in the trend 
of i-a work in many 
materials 


> 


— Union Carbide Corp. 


Oxy-acetylene welding is combined 
with copper enameling in this 
candelabra. 


Plain wood salad bowl utensils 
are given new creative interest by 
applying enameled copper shapes. 


Copper-enameled initials are ap- 

plied to leather bag soldering a 

small bolt to the back of the copper 
piece. 


1A /VE for NOVEMBER, 1959 


as well as a sketch, in color, of the 
finished object. This is a phase of 
manipulative skill as well as the 
ability to plan. 

Like many industrial arts subjects, 
copper enameling permits the teacher 
to impart scientific and industrial 
knowledge to students. Kilns are min- 
iature heating furnaces — develop 
this. Acetylene, formula C: H:, is a 
universally used industrial gas. With 
air it burns at a flame temperature 
of 4070 deg. F. Copper’s melting 
point is 1980 deg. F. and the enamel 
melts at 1450 deg. well below the 
melting point of copper. Make a 
point of why pure unalloyed copper 
must be used. Because alloys in cop- 
per have lower melting points the 
alloys will be overheated in the firing 
and residues of alloys will boil up 
through the enamel coating. Illustrate 
this by enameling a piece of alloyed 
copper. 

Copper enameling as a unit in your 
school permits you to explain an 
acetylene cylinder and above all why 
acetylene should never be subjected 
to pressures over 15 lb. per sq. in. 
outside a cylinder. And for the bud- 
ding chemists in your classes you can 
say that acetylene and chlorine are 
combined in chemical plants to make 
neoprene rubber. 

Acetylene burning with pure oxy- 
gen in an oxy-acetylene blowpipe 
(emphasize this), produces a tem- 
perature of 6000 degrees F. Manipu- 
lative skills gained in air-acetylene 
applications transfer directly to the 
greater skill needed for oxy-acetylene 
welding, cutting, and other processes. 


Vocational Uses of Copper 
Enameling 

Manufacturing and service indus- 
tries employ thousands and thousands 
of air-acetylene torches. Plumbing, 
sheet metal trades, utility and tele- 
phone trades, radio assembly, air- 
conditioning assembly, and repair — 
all these fields use this torch in many 
ways. A reasonable percentage of in- 
dustrial-arts students may have occa- 
sion to use an air-acetylene or some 
other type of flame in their future 
employment. 

Even more widely used in industry 
is the oxy-acetylene flame. Its use in 
secondary school industrial arts and 
vocational classes is on the increase. 
Your classroom use of the air-acety- 
lene flame in copper enameling will 
doubtless help supplement future 
training and learning areas that some 
high school students enter. 

A brief word about silver work as 
it relates to the air-acetylene flame. 
Skills gained in the use of tue torch 
in copper: enameling may be applied 
to silver jewelry work in high school 


classes. The air-acetylene flame is 
ideal for silver soldering. Obviously, 
it is possible and quite feasible to use 
the torch to enamel silver or combine 
silver and copper in a_ finished 
project. 


Project Skills and Techniques 

This brings us to a fascinating but 
relatively unexplored area of indus- 
trial arts — that is the use of differ- 
ent skills and techniques in one fin- 
ished piece. 

As an example, a candelabra is 
made from welding rod as a base (fu- 
sion welded by oxy-acetylene flame) 
and enameled copper trays and can- 
dle holders are done with the air- 
acetylene torch. It is obvious that 
enameled copper candle fittings could 
also be combined with parts of an 
assembly made from wood. 

Here are a few other suggestions 
along this line of thinking. It is possi- 
ble to combine copper enameling with 
leather work. My brief case has car- 
ried copper enameled (and soldered) 
initials made over three years ago. 
Copper enameling may be combined 
with work in plastics or aluminum. 

But because woodworking is so 
widely practiced in industrial arts it 
would be more practical to consider 
adding copper enameled shapes to 
projects made of wood. How about 
applying enameled copper shapes to 
book ends, to lamp bases, to table 
tops, to cigarette or sewing boxes, or 
to salad bowl utensils? This applica- 
tion calls for the enameling and the 
soldering on the back of the piece 
short lengths of brass rod or a small 
brass wood screw. It is not so obvi- 
ous that you can combine copper 
enameling with sewing or dressmak- 
ing but frequently buttons are made 
with the process. Enamel supply 
houses sell tiny findings to soft-solder 
on the backs of pieces so that the 
buttons may be sewn to a dress or 
coat or students could make their 
own loops to solder on the enameled 
pieces. 


Safety Rules for Acetylene 

There are probably some general 
metals teachers that have never used 
acetylene. The fine safety record held 
by the acetylene industry and by in- 
dustries using acetylene is based on 
careful adherence to safe practices. 
If your school has classes which use 
acetylene by all means check with 
the teachers who have experience in 
this matter. A booklet “Precautions 
and Safe Practices” published by 
Linde Company may be obtained 
free. A thoughtful reading of it and 
a brief review of important safety 
points with the class would be 
valuable. 
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Any open flame will produce deep 
serious burns if it touches the skin. 
You have to stress safety in this 
respect just as you emphasize safety 
in operating many wood- or metal- 
working tools. The quick 4070 deg. 
F. heat of the air-acetylene flame 
makes the firing of copper a fast 
process. There is no warm-up time. 
The flame may be directed to a par- 
ticular spot on the piece and thus you 
can apply more heat to a particular 
area. This is desirable. Students, 
using the flame to enamel, can see 
the process take place. This is a 
learning advantage. Finally, with re- 
spect to the torch, the flame volume 
is adjustable. This permits fine con- 
trol by students who will be enamel- 
ing parts of several sizes. 

This may sound presumptive but 
it is my sincere belief that industrial 
arts and general metals classes need 
some fresh project material. Copper 
enameling, especially by the torch 
method, admirably fits the demands 
of this thinking. Why? Well it is not 
expensive, materials are readily avail- 
able at educational discounts, the 
resultant projects are useful and 
attractive, and above all, as stated 


the “how-to” 

of copper enameling 
with an air- 
acetylene torch — 


Copper enameling is a simple art that 
can be learned quickly and put in prac- 
tice by elementary students. On the 
other hand, the art can be quite ad- 
vanced and, therefore, suitable for pu- 
pils at high school level as well as adults 
attending craft and hobby courses. 

Until recently most copper enameling 
was done with an electric kiln, but many 
arts and crafts instructors have found 
that using an air-acetylene torch has 
many advantages over the kiln. Among 
these advantages are: fast firing, no 
warm-up time as with a kiln, visible 
firing, easier control of heat and ability 
to swirl without loss of heat. Another 
favorable factor is that oxyacetylene 
blowpipes and air-acetylene torches are 
already found in many schools, thus sav- 
ing the expense of new equipment 
Many schools have worked out arrange- 
ments where arts and crafts instructors 
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previously, the process fits the area 
of your teaching. 


Outline for Institution 

Here is a suggested outline for you 
to follow in instituting copper en- 
ameled projects in general metals. 

Teacher. Prepare study material on 
simple principles of process. Include 
material on firing method to be fol- 
lowed: kiln or air-acetylene torch. 
Include safety features and warnings 
in the study material. 

Students. Students study the above 
and take short written and oral 
examination. 

Teacher. Prepare study material 
on step-by-step requirements of the 
process. Include list of available ma- 
terials: i.e., copper shapes, colors and 
kinds of enamels, tools, and equip- 
ment. 

Students. Students read this ma- 
terial and take short written test on 
knowledge. Verbal question and an- 
swer period. 


Teacher. Prepare material for stu- 
dents on choice of methods for pro- 
cedure and suggested ideas for design. 


Students. Students cover this sec- 


share equipment originally purchased 
for vocational shops. In this way, the 
school is spared the expense of addi- 
tional equipment or kilns. 

Literature on copper enameling will 
show the teacher and craftsman, skilled 
and unskilled, what steps to take to pro- 
duce interesting creative pieces. There 
is, however, little if any mention of the 
use of an air-acetylene torch as the 
method for heating. 

In using the air-acetylene torch you 
can follow the same preparation and 
firing instructions as that based on kiln 
firing. All instructions are the same for 
torch firing as for kiln firing with the 
exception that the torch technique does 
not permit enameling on both sides. 


Steps in Enameling 
Cleaning 

The first step to take is to clean the 
copper part on the side to be enameled. 
You can use fine emery cloth, steel 
wool, or abrasive erasers sold especially 
for copper cleaning. Fluid cleaners which 
when brushed on clean the copper and 
hold the powder in place may also be 
used. Many enamelers use a solution of 
nitric acid (one part) and water (five 
parts) to clean copper. With younger 
students it would be best to use the 


tion and prepare drawing and brief 
outline of procedure they plan to 
follow. 

Teacher. Teacher checks drawing 
and procedure for each student, dis- 
cusses, makes changes if necessary 
and approves. 

Students. Student proceeds with 
project but does not fire. Checks with 
teacher on progress. 

Teacher. Teacher demonstrates fir- 
ing technique with torch before all 
students. A few students light torch 
and fire pieces under observation of 
teacher and students. 

Students. Students fire base coats 
on their projects. Check results with 
teacher before adding decorative 
details. 

Teacher. Teacher demonstrates sec- 
ond or third firing of project. (Note: 
It is a good practice to teach the 
safe use of the flame by frequently 
lighting the torch, firing a piece and 
extinguishing the flame). 

Students. Students add design and 
fire pieces. Check with teacher for 
quality. 

Teacher. Teacher demonstrates or 
explains how to clean backs of en- 


mechanical cleaning methods first men- 
tioned. 

Following cleaning, use a small brush 
to apply a thin coat of enameling oil 
around the edges of the piece. This oil 
helps keep the enameling powder out to 
the edge during handling and firing. 


Sifting 
Now you are ready to use the mesh 


sifter to apply the dry enamel powder 


by the simple sifting method. It is a 
good idea to use sections of slick mag- 
azine pages to collect enamel powder 
that does not stay on the piece. After 
you have completed the sifting carefully 
move the part off the paper with a putty 
knife or spatula and use the paper to 
return the excess enamel to the bottle. 
Held the sifter over the part and 
tap it gently so that you get a level 
coating of enamel on the part. Cover 
edges first and work toward the middle. 
The thickness of the enamel on sifting 
should be about %42 in. Another way to 
estimate how much enamel is needed is 
to cover the piece so that the copper 
can barely be seen, and then uniformly 
sift on a little more over the entire piece 
so that the copper is not visible. 
Firing 

When the copper is evenly covered 
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ameled parts preparatory to soldering 
on fittings (findings). 

Students. Students clean enameled 
pieces and check with teacher. 

Teacher. Teacher demonstrates sol- 
dering different types of findings to 
backs of pieces. (Fittings for cuff 
links, earrings, pins, or buttons). 

Students. Students solder on fit- 
tings and perform final clean-up of 
back and edges. 


Firing Stands 

Before firing up a torch to show 
some simple steps in copper enamel- 
ing your attention should be called to 
the firing stands. These are not made 
commercially but they are extremely 
simple to produce in a welding shop. 
The metal rod is '4-in. oxyacetylene 
welding rod. The joints in the larger 
stand are fusion welded. Legs are 
about 12 to 14 in. This gives plenty 
of room to get the torch and flame 
under the pieces to be fired. The 
horizontal rods at the top of the 
stands should be spaced to accom- 
modate the Niacrome mesh squares 
on which copper pieces rest while 
being fired. The prongs on the larger 
stand are used to hold larger ash 
trays for firing. 4 


with enamel powder, carefully place the 
part on the Nicrome screen on the 
firing stand. Turn the acetylene valve to 
start the gas flow through the Prest-O- 
Lite torch and light the gas using a fric- 
tion spark lighter. Do not use a match 
as the hot 3800-deg. flame emerges with 
considerable force. Always remember to 
use acetylene in this tip at from 5- to 
8-lb. pressure. If you don’t use a regula- 
tor that shows pressure then be sure the 
acetylene is flowing at a high rate. This 
precaution is given because at low de- 
livery pressures the acetylene will burn 
within the tip and quickly ruin it. This 
precaution does not apply to other air- 
acetylene tips and you may use lower 
pressures of acetylene when operating 
them. 

Firing is easy with the air-acetylene 
torch. After a short amount of practice 
on test pieces you will be expert in 
judging how much heat to apply. If you 
examine the air-acetylene flame of a 
multiflame tip you will see that quite 
near the orifices there are short cones 
of flames. Beyond these cones is a large 
bushy outer flame. When you first apply 
the flame to the copper, position the 
torch so that the short cones in the 
flame are about % in. from the lower 
side of the part. This will heat the cop- 
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Firing stands, so necessary to efficient copper enameling with air-acetylene 


torches, are simple to make. 


Use \4-in. diameter welding rod which 


comes in 36-in. lengths. 


per rapidly and as the copper starts to 
turn dull red move the flame lower so 
that the bushy outer part does the final 
heating. The copper blank will turn 
from dull to a brighter red and then you 
will see the enamel powder slowly melt 
and become liquid. Play the flame 
around in a small circle and alternately 
move the flame closer and farther from 
the piece. When the surface of the 
enamel is completely liquid and has a 
smooth homogeneous surface, remove 
and extinguish the flame. Let the copper 
blank cool on the stand until you can 
handle it without burning your fingers. 
Do not test heat bv touching with a 
finger. Instead, place back of your hand 
near the part and if it seems cool then 
test with the finger. 

Here is a hint on firing irrecular cop- 
per parts such as a seahorse shape. The 
long thin tail section of the part will get 
to desired temverature more quickly 
than the body. So direct the flame more 
at the body than the tail. By so doing 
you will avoid overheating the narrower 
section of the part. Follow this advice 
in all irregular shanes. 

Finally. the following materials are 
required for copper enameling: 


Air-acetylene torch 


4 torch tips to fit blowpipe. Recom- 
mended: No. 1, No. 3, and No. 6 

Acetylene hose between torch and 
acetylene regulator 

Acetylene regulator 

Cylinder of acetylene (Size B tank 
or larger) 

Friction spark lighter 

Steel wool 

Files 

Putty knife or spatula 

Tweezers 

Camel hair brushes 

Emery cloth 

Rosin-core solder — small diameter 

Free burning oil, gum tragacanth, or 
agar solution 

Nitric acid or other chemical clean- 
ing fluid 

Sifter (80 mesh) 

Assorted enamel 
and transparent 

Enamel lumps, assorted 

Enamel threads, assorted 

Nicrome screen 

Swirling tool (%e-in. stainless . steel 
rod with sharp point) 

Firing stand (shop made) 

Pure copper blanks for jewelry, ash 
trays, etc. 


powders — opaque 
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Mr. William Cole, mechanical drawing instructor at Abraham Lincoln 
High School in San Francisco, is a firm believer in textbooks. But he 
also recognizes the invaluable practical training his students are getting 
through use of their Bruning Copyflex Model 300 reproduction machine. 


Right in the class room, students make sharp, black-on-white 
diazotype prints in seconds of their drawings or tracings — up to 
30-inches wide by any length. They learn for themselves how their 
drafting board work effects the sharpness and clarity of prints. They 
gain valuable experience with all of the drafting and reproduction tech- 
niques involved with such materials as intermediates and film overlays. 
In short, Mr. Cole’s students are getting today the whiteprinting 
experience and benefits they’! utilize tomorrow in industry! 


You owe it to yourself and your students to investigate the remark- 
able Copyflex “300”. It offers all the versatility and big printing width 
of a large, expensive diazotype reproduction machine —at a price to fit 
school budgets. Moreover, the “300” can be utilized for fast, labor-saving 
reproduction of student transcripts and a wide variety of records, 
reports, charts, and memoranda. Why not mail the coupon right now 
for more information? 


Send for Your Free Copy | __—_—= toh 


Charles Bruning Co., Inc., Dept. 11-ZZ 
1800 Central Rd., Mt. Prospect, Ill. 


Bruning copying equipment has been se! 


lect- 


ed for special exhibition in SCHOOLROOM 


PROGRESS U.S.A. 


(BRUNING ) 
4 








(2) 4 


In Canada: 105 Church Street, Toronto 1, Ont. 
© Please send me my free booklet on Copyfiex 
Mode! 300. 


© Please have your local representative call on me. 


Title 














County State 
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MODERN TEACHER 
TRAINING 


(Concluded from page 256) 


The industry study will involve group 
or class projects in the laboratory. Such 
projects will be as comprehensive and as 
representative of the industry studied as 
facilities will allow. In addition to the 
group projects, individual experiments 
may be required. 

The last industry study taken by each 
student should be an individual study 
or research. The industry or phase of 
industry studied must be tentatively ap- 
proved by the instructor under whom 
the study is made before registration. 
The student will be required to supple- 
ment the research with plans which 
could be used in the laboratory to help 
the study (group projects and/or indi- 
vidual experiments). 

2. Industrial Arts Practicum (4 hours 
a week). Study of instructional pro- 
cedures and materials, and curriculum 
planning for industrial arts is made. 
Observations of actual teaching situa- 
tions will be discussed in seminars. 

3. Responsible Teaching (Full time in 
selected schools). Each student in the 
college must satisfactorily complete a 
period of internship under the direction 
of his department in co-operation with 
selected master teachers. 

The first three weeks of the semester 
are spent at the college with occasional 
field trips for observation. A half day 
will be spent in a seminar in which 
problems of industrial arts teaching are 
discussed. The remainder of the day is 
spent on individual development under 
the guidance of the instructor and the 
master teacher. The last two weeks of 
the semester are spent similarly evaluat- 
ing the group’s intervening teaching 
experience. Personal evaluation is an in- 
tegral part of the post internship ses- 
sions. 

4. Time and Motion Study (3 periods 
a week). This and the following two 
courses are not required for graduation, 
but may be taken by juniors or seniors 
in industrial arts as electives with de- 
partmental approval. Working proce- 
dures to determine the best methods 
and the best human motions are studied. 
Much attention is given to the establish- 
ment of time standards and method 
analysis. 

5. Industrial Management (3 periods 
a week). The relationships between 
business administrators, between admin- 
istrators and employees, and between 
administrators and the staff personnel. 
the place and function of the personnel 
administrator, and personnel administra- 
tion and unions are studied. Labor mo- 
bility, employee morale, and the process 
of complaints and grievances are given 
particular attention. - 

6. Philosophy of Industrial Arts Edu- 
cation (3 periods a week). A critical 
examination is made of current theories 
of education and their relationships to 
our modern technological society. Prac- 
tical classroom applications of theory 
are studied 
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Precision-Built For Unexcelled 
Performance In High Production, At The 
Building Site or In The Smallest Shop 


EXCLUSIVE 


Model 65 10” Arbor Saw 


No weight on 
pivot shaft! 
New C - flange 
motor mount 
design. 


Perfect trun- 
nion alignment! 
Built of preci- 
sion - machined 
grey iron cast- 
ings. 


Quick, easy 
fence adjust- 
ment! Front bar 
calibrated for 
accurate Vern- 
ier control. 


Powermatic introduces a brand new 
‘workhorse’ for big jobs as well as the 


small ones! 


Ruggedly built of heavy-gauge steel 
and finest grey iron castings, this is the 
most powerful tilting arbor saw on to- 


day’s market. 


This new power means 


you cut faster, more accurately . . . cut 


NEW 
POWER! 


@ BUILT FOR MOTORS 
FROM 11% to 3 HP. 


@ TILTING BLADE CUTS 3%” 
AT 90°, 1%” AT 45°. 


@ FULL 28 x 38” TABLE WITH 
STANDARD EXTENSIONS. 


full 25” with standard table extensions. 
Blade tilts away from fence for added 
safety and, with optional extensions, table 
handles stock up to 100” in length with 
ease! Tablé extensions are solid for true 
accuracy. 

Be sure to get full details on this new 
Powermatic champion now! 


PLEASE RUSH ME FULL INFORMATION 


CLIP AND MAIL COUPON TODAY ON: 
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MACHINE COMPANY 


McMinnville, Tennessee 


Dealers In Principal Cities 


0 10” & 12” 
ARBOR SAWS 

oO 6” + 8” 
JOINTERS 


C) 12, 16, 20, 24” 


PLANERS 
CO 14” & 20” 
BAND SAWS 


ee 


Address 


0) HOLLOW-CHISEL 
MORTISERS 

0 15 & 20” DRILL 
PRESSES 

C1) 2-A TENONER 

[) CHAIN 
MORTISERS 


DEPT. 3 





City 
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Textbooks That Reflect 
TECHNOLOGICAL PROGRESS 


American Tech’s 1959-60 book 
catalog lists over 150 job tested 
textbooks and study guides. 
Each one is the product of ex- 
acting research . . . each pro- 
vides practical, up-to-date train- 
ing, incorporating the latest de- 
velopments as they occur in 
industry. 

For Your Classroom 


1. FUNDAMENTALS OF 
ELECTRICITY 
(4th Edition) K. C. Graham 
Relates electrical fundamen- 
tals to modern applications of 
electricity. In Press 
. TOOL ENGINEERING 
S. E. Rusinoff 
Up-to-date training for tool 
engineering as it exists today. 
350 pages 180illus. $6.75 
. SHEET METAL SHOP 
PRACTICE 
(2nd Edition) 1. F. Bruce 
Job-tested and revised to in- 
clude new methods and tech- 
niques. 
265 pages 300 illus. $4.60 
. BUILDING TRADES BLUEPRINT 
READING 
Part 1! Sundberg, et. al. 
Covers significant building 
trends, new types of specifi- 
cations, and important de- 
velopments in contemporary 
design. 
88 pages 8 full-size prints 
$2.95 
1959-60 Catalog Ready Now! 








eee = TEAR OUT AND MAIL TODAY << <== 
American Technical Society 


Dept. W374, 848 E. 58th Street 
Chicago 37, Ill, 
Please send me on approval copies of 
books encircled below. After as long as 
50 days examination I agree to either 
return them or remit — less educators’ 
discount. 
1 2 3 4 


() Send me your new catalog. 


Name. : 
Subject / Position 
School 

Address. 


Zone a ; 


' 
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' 
' 
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personal / news 


Degrees and Awards... 


@ Three National Science Foundation re- 
search grants have been received recently 
by members of the faculty at Illinois In- 
stitute of Technology. 

Dr. Franklin Essenburg of the mechanics 
department, was awarded a grant of $15,- 
700 to subsidize studies entitled, “Thermal 
Stresses in Plates and Shells.” 

Dr. William F. Danforth, biology depart- 
ment, received a $1000 stipend for work in 
“Cellular Permeability and — Reg- 
ulation in Unicellular 

Dr. Myron L. Bender, auaian depart - 
ment, received $33,000 in support of work 
entitled “Mechanisms of the Hydrolytic 
Reactions of Carboxylic Acid Derivations.” 


Appointmenis .. . 

@ Vernon W. Hoeche is to be an assist- 
ant professor of industrial technology in 
the Department of Industrial E 
at Purdue University, Lafayette, Ind. He 
will teach electronic courses for industrial 
education students. Mr. Hoeche received 
his B.Ed. degree from Illinois State Normal 
University; his M.Ed. degree from the 
University of Illinois, and has taken addi- 
tional work at the University oi Wisconsin. 

He has had extensive experience in the 
field of vocational-industrial electricity and 
electronics. Mr. Hoeche formerly taught at 
Community High School, Wood River, IIl.; 
Naval Officer Candidate School, and was 
the Commanding Officer of the Naval Re- 
serve Electronics Division at Alton, Il. 

@ Winston H. Carrington has joined the 
faculty at Arizona State College as instruc- 
tor in industrial education. He received a 
BS. from Virginia Polytechnic Institute 
and the M.S. from the University of 
Alabama. During World War II he was a 
civil engineer at Oak Ridge, Tenn., and 
since has worked with several large con- 
sulting engineer firms and with the Penn- 
sylvania Turnpike Commission. He is a 
registered professional engineer and will 
teach certain courses for pre-engineers and 
industrial education majors. 

@ Dr. Leo M. Ensman has been appointed 
an associate professor of industrial educa- 
tion at Arizona State College, Flagstaff. 
Dr. Ensman comes to ASC from Kansas 
State Teachers College, Pittsburg, Kans., 
where he had been for ten years, teaching 
classes in woodworking, maintenance, and 
professional courses. 

Dr. Ensman did his undergraduate work 
at Kansas State Teachers College and re- 
ceived his Master’s degree from the same 
institution. He obtained the Ed.D. from 
the University of Missouri. 

@ Guy B. Hughes will teach textiles at 
the State University College of Education 
at Buffalo, during the 1959-60 school year, 
while Don Bujnowski is on leave finishing 
requirements for a degree. 

Mr. Hughes attended the School of the 
Museum of Fine Arts in Boston and is a 
graduate of the School for American 
Craftsmen at the Rochester Institute of 
Technology where he majored in textiles. 
He has taught numerous courses for chil- 
dren and adults in silk-screen printing, 
ceramics, and general craftwork. He has 
conducted his own silk-screen printed fab- 
ric business in Dorset, Vt., for several years. 

@ Orin Robinson has been employed to 
supply for Mr. George Brown in the In- 
dustrial Education Department at~-South- 
west Missouri State College at Springfield. 
Mr. Brown is on leave completing his 
residence work toward a doctorate degree 
at the University of Missouri. 








| | fer every shon! 


ELMER'S GLUE ALL + WATERPROOF GLUE « 
CONTACT CEMENTS (NEW WATER-BASED 
NONFLAMMABLE OR REGULAR) «+ PLASTIC 
RESIN GLUE « CASEIN GLUE 

For compleie information, prices and free glue 
chart, contact your supplier or write The 
Borden Company, 350 Madison Avenue, New 
York 17, N. Y. For free copy of “Elmer’s 
Guide to Good Gluing” send stamped, self- 

addressed envelope to Dept,1A119. 
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STANLEY SHOP TALK 


5 SETS OF FILM STRIPS NOW AVAILABLE 


The five film strip sets offered by Stanley are de- 
signed to help you with your explanations and 
demonstrations of hand tools and their uses. If you 
have your own shop projector, you can rely on 
these film strips as part of your instruction and use 
them at a moment's notice. 


safety film. They are black and white and can be 
projected on a wall or screen in semi-darkened or 
ordinary lighted room or shop. Each film strip is 
individually packaged in a can and each set in 
storage box. Included with each set is a Manual 
Suggested Questions for testing. 


a 
of 


All Stanley film strips are processed on 35 mm. 
$5.00 per set, postpaid anywhere in U.S.A. 


MEASURING, TESTING CHISELS FOR BORING TOOLS 

AND MARKING TOOLS WOODWORKING FOR WOODWORKING 
Set of Set of 

9 Strips—139 Frames 


HAMMERS, Fay a 
—_ NAILS and 
Set of 


9 Strips—126 Frames 


Set of 
9 Strips—149 Frames 


Set of 
8 Strips—114 Frames 9 Stripe 151 Frames 


NEW ADDED SAFETY IN HAMMERS 


SHADED AREA 
(S Rim TEMPERED 
APPROX. C45 ROCKWELL 


FACE HARDNESS 

€53 TO C57 ROCKWELL 
Induction coil rim tempered face mini- 
mizes chipping for many types of Stanley 
hammers. Rim tempering is not visible 
after polishing—but it does offer built-in 
safety. 


24 oz. 
Ball Pein 
No. 312 


16 oz. 
Steelmaster 
No. $T 1-1/2 


Tinner’s Riveting 
No. 462 


NEW! HEAVY-DUTY 
SABRE SAW 


It’s fast—3300 strokes a 
minute 

25% longer blade life be- 
cause it has 25% longer 
stroke 

Easy-grip handle—out of 
way cord 

Quick blade change— 
only one chuck screw 
Chip blower keeps guide 
line clear 
Anti-vibration mech- 
anism (pat. app. for) 


eeeeeeeevoe eee evea2eeee08086 
NEW ROUTER 
LIGHTS THE WAY 


This % hp Stanley Router is packed 
with many new features important 
to teachers, valuable to students. 
Safe Switch-Shaft Lock starts 

and stops router and auto- 
matically locks shaft. One 
wrench changes bits and 

cutters in perfect safety. 

Spot Light—lights the way along 
the work. 

3-Grip Handles fit all sizes of 
hands—all positions. 

Precision Accuracy in depth of cut 
is easy with micrometer depth 
adjustment possible to .004”. 


T ranuey TOOLS, Educational Dept., 

47N Elm Street, New Britain, Conn. 
FREE (_) Please send me Stanley Tool Catalog No. 34 
FREE (_) Please send me the Stanley Electric Tool 


Use this coupon for more detailed 
information and school shop help 


STANLEY 


® 
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_ S... AMERICA’S MOST 


l-eature 
Book 

For The 
Month 


WOODWORKING WITH MACHINES 
#044 by J. H. Douglass 
This new book reflects the author's knowledge gained through many 
years of experience. He transmits this know-how through the pages 
of this basic text — interestingly and in a logical sequence. The 
material covers: Woods and their uses; furniture design and project 
planning; woodworking machines; machining stock to finished d’- 
mensions; forming stock to irregular shapes; assembling stock; and 
preparing and finishing woods. Suggested assignments for home 
study or make-up work are found at the end of most units. A set 
of tests is included free with each book. Coming Soon 


AUTO MECHANICS 
UNDERSTANDING YOUR 
CAR 
#470 by Samuel C. Beeler 

Want to know how your car works? 
How to inspect it? How to main- 
tein it? Here is a book on the 
basics of cars which answers all of 
these questions and more. It is non- 
technical; written with the Junior High Industrial Arts class in 
mind. This book may be used as a text and job guide, as a 
manual for simple maintenance or as a supplement and reference 
in Driver Education. The 24 jobs include sections on tools and 
equipment, procedures, discussion subjects, references and 
questions. List Price $1.60 


BLUEPRINT READING 


ps Reading and Sketching #053 
Port | — Bivepriat Reading, Checking 
Port Ii Sveprin nt Reding Checking oo 
‘art =» 

1.40 


CRAFTS 
GENERAL LEATHERCRAFT 


#151 by Raymond Cherry. Fourth edition, 
completely revised ia 1955. A widely used 
book that tells and shows how to make 
31 attractive articles of leather. The tools 
to use are fully described; instructions are 
easy to read and understand. Photos and 
{ illustrations show each step in making 
everything from scuffies to a wastebasket. 


List Price $1.60 
Other Craft Books 
Hand Decoration of opal #170 


List Price $1.00 


List Price $5.00 
1.60 
1.25 
2.00 
1.80 
2.00 
2.00 
4.00 
1.60 
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For More Effective TEACHING 


Written clearly, concisely, to the point . . . many 
“hands-at-work'' illustrations 


DRAFTING AND DRAWING 
HANDBOOK OF DRAFTING 


Rules and Principles 
#062 by Howard C. Nelson 
Copyright 1958 
This handbook may be used in a 
variety of ways—es @ brief sauce 
of information, a standard jor 
drafting room practice, an aid in 
correcting drawings, a guide for 
selection of subject matter in drafting instruction. Each rule and 
principle is explained. 151 adjacent illustrations show proper 
application. ist Price $2.00 


Other Drafting and Drawing Books 

General Drafting #060 List Price $1.60 
Architectural Drafting #070 4.80 

Introduction to Applied Drawing #051 1.00 


ELECTRICITY AND 
ELECTRONICS 
‘EXPERIMENTAL BASIC 


ELECTRONICS 


#265 by Evans and Porter 

A new book that meets the huge de- 

mand for a student-level text on a 

fast-growing subject. It gives the stu- 

dent both theory and practice in all 

major electronics fields. Six basic and 
twelve advanced experiments are graded in difficulty and may 
be performed with kit that operates on standard 1|10-volt A.C. 
Tried and tested by hundreds of students. A typical McKnight 
shop book — profusely illustrated, easy to read and understand. 


List Price $3.00 
Other Electricity Books 


Coming Soon 
List Price $1.60 
1.60 

4.00 

1.50 


GENERAL METALS 
METALWORK TECHNOLOGY 
AND PRACTICE 


#102 by O. A. Ludwig ‘ 
Authorities describe this book as "the 
most complete book on metalwork ever 
published!" It's a text for both hand 
and machine metalwork, describing tools, 
machines and operations used in nearly 
every metalwork operation — machine 
shop, automotive, aeronautical, pattern- 
making, foundry, sheet metal, ornarmontal 
metalwork, electrical, and metal building. The language is simple; 
illustrations (779) make it easy to sedoatabll Indexing is very 


complete. List Price $5.00 


Other Metalwork Books 
General Shop Metalwork #101 
Bench Metalwork #110 nas 
Contemporary Metal Home nig Pate me #126 

and Tooling Metal #112 


List Price $1.50 
l. 


Metalwork Technology and Practice #103 
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POPULAR SHOP BOOKS 


For Quicker, Easier LEARNING 


How-to books that spark interest; improve student 
work by showing “how” and telling “why” 


GRAPHIC ARTS 


GENERAL PRINTING 

#201 by Cleeton and Pitkin 

This new edition is a standard text for 

beginning students; combines easy-to- 

understand reading with many illus- 

trations to teach the fundamentals in 

setting type and platen presswork. 

It includes up-to-date information on 

typographic layout, offset and gravure 
printing, binding and finishing operations, printing equipment, 
platemaking, and other printing advances. List Price $3.60 


Coming Soon 
List Price $6.00 
1.60 


Priating 160 
MACHINE SHOP AND WELDING 


Foundry Projects #130 Coming Soon 
List Price “ = 


Composing 
Home Mechanics #475 
PROFESSIONAL 


1-5 copies ... . each $1.00 
eS nanan 
25 or more .......... vesssseeeeee @@CH =. 50 
Teaching Multiple Activities #452 5.50 
Teaching Successfully #451 5.50 
WOODWORKING 
MACHINE WOODWORKING 
#010 by Robert E. Smith 
Here's a brand new edition of a widely 
used text. Its 202 pages are easy to 
read, tell WHY. The 365 illustrations 
show HOW. It has 104 units organized 
in logical sequence on the safe, effi- 
cient use and care of power tools. 
MACHINE WOODWORKING encourages student self-reliance 
and self-direction, stimulates him to go ahead “on his own.” 
Makes a perfect text or reference. List Price $3.60 


Other Woodworking Books 


Basic Woodworking Projects #043 Coming Soon 
Finishing —— and Methods #015 $4.60 
Patternmaking and Founding #020 1.60 
Projects in Woodwork #025 3.60 


Minnesota Pian #460 


PUBLISHING COMPANY e@ BLOOMINGTON, ILL. 
Dept. 713 
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New Books-Coming Soon 
APPLIED DRAWING AND DESIGN 


iS ew 3 


EXPLORATORY ELECTRICITY 


276 by Arnold and Shank 


FUNDAMENTALS OF OFFSET PRINTING 
i, 226 by John E. Cogol 
GENERAL DRAFTING 
060 


WOODWORKING WITH MACHINES 


044 by J. H. Douglas 


GENERAL SHOP BENCH WOODWORKING 


a 7 aya or bey used texts avail- 
able — completely up-to-date. Teaching 
units suited to both general and unit shop. 
Text is easy to understand — made more 
so with 387 illustrations. Related informa- 
tion is interwoven in units describing steps 
and operations. Set of 7 objective tests 
included free with each book. 


#001 (paper bound) List Price $1.60 
#002 (cloth bound) ” 3.60 


Other Woodworking Books 


Woodworking with Machines #044 
28 Table Lamp Projects #026 
Woodworking Film Strips (set of 6) #35 


Send This Coupon NOW! 


FREE 30-DAY APPROVAL 
McKNIGHT & McKNIGHT Dept. 713 


Send me your NEW FREE CATALOG and the books 

circled for 30-day approval. 
002 010 O15 020 025 026 035 043 044 
053 060 06! 062 070 080 082 101 102 
110 «bth «6812 «6919 «682006125 :«6126 «6827~=«(128 
130 13% 140 141 #%I51 152 153 154 160 
165 170 {71 208 205 210 218 220 226 
252 253 265 275 276 451 452 460 465 

480 485 


sin and Betten 


by Frykiund and Kepi« 


Coming Soon 


Bloomington, Illinois 














(Fer mere information from advertisers, use the postcard on page 43A) 





new / hooks 


Practical Shop Mathematics — 
Vol. | — Elementary 

By John H.. Wolfe and Everett R. Phelps. 
Cloth, 402 pp., 5% by 84, in., illus., $4.50. 
McGraw-Hill Book Co., Inc., New York, 


N. Y. 

This book is a direct outcome of class- 
room and shop experience. For several 
years Mr. Wolfe taught a course in shop 
mathematics at the Ford Apprentice School 
of the Ford Motor Company. To provide 
content for this course, he developed a set 
of loose-leaf printed lesson sheets. To gain 
the benefits of his classroom experience, he 
revised the sheets periodically and then 


: common fractions; checking mul- 
Suttsslin and dhtkion by the excess of 
nines; decimals; micrometers, verniers, and 
bevel protractors; algebra; gear ratios and 
lead screws; plain and differential indexing ; 
the slide rule; geometry; and trigonom- 


etry. 

Tables of trigonometric functions are 
included; also the Greek alphabet, useful 
formulas for ready reference, answers to 
problems, and an index 


Printing: Careers and 
Opportunities for You 


Pollack. Paper cover, 136 


By Philip 
$2.50. Chilton Co., 


pp. 5% by 8 in., 





oth NEW ac DIFFERENT 
SHELDON 15” artes 


' This is an all new lathe that brid 
ventional belt driven and geared 


New. wy F double-box 
Headstock (Pat. Pend.) 
— ONLY” 


Spi 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 


design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of t 
Differert. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


~ oP ag a * con- 


It combines 





the capacity and power of a ® geared head with the economy 
e 


and flexibility of a belt driven 
8’ bed lengths providing 31’, 


| SHELDON MACHINE CO., INC. 


4244 No. Knox Ave. 


. Available with 5’, 6’ and 
42” and 66" center distances. 


Chicago 41, U.S.A. 


| Gentlemen: Please send me information on items checked. 


Sheldon [] 10”, [ 11” [ 19” Lathes 
11” and 13” Variable Speed Lathes 





| Milling Machi 
iden 12” Shaper 
of Lecal Dealer 
>) Have Representative Call 


0000 oo000 


eee eww eww ewe ee 


SHELDON MACHINE CO. INC. 
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C) The NEW and DIFFERENT SHELDON 15” Lathes 


4244 N. Knox Avenue 
Chicago 41, Illinois 


Chestnut and 56th Sts., Philadelphia, Pa. 
with the first chapter on the 


the author discusses the printing indus- 
try today, qualifications and training, your 
career as a compositor, as a composing 
machine operator, as a photoengraver, in 
1 y, as an electrotype or stereotype 
ween as a pressman, in the bindery, 
as a typographic layout man, and then 
takes up the question: should you go into 
business for yourself. An appendix has 
been included. 


Instrument and Control 
Engineering 


By Lloyd Slater. Paper, 46 pp. 6% 
by 9% in., illus., Vocational and Profes- 
sional Monograph No. 97. Bellman Pub- 
lishing Co., Cambridge, Mass. 

The author covers the subject in 12 
chapters on the topics: instrumentation 
—what is it; history — how did it come 
about; status today —how important is 
it; field structure—where can I work 
in it; duties in the field—what will I 
do; preparing for a career — where and 
what to study: employment opportuni- 
ties— how good are jobs; future oppor- 
tunities — how will the field grow; techni- 
cal societies and organizations; technical 
and trade publications; bibliography of 
selected books and texts in instrumenta- 
tion; and career material. 


Modern Wrought Iron Furniture 


By Ned Frisbie. Cloth, 91 pp., $2.80. The 
Bruce Publishing Co., Milwaukee 1, Wis. 

This book provides specific data for 
making a great variety of wrought iron 
furniture, using mild steel, expanded metal, 
angle iron, and wood. The designs are en- 
tirely practical and modern and each proj- 
ect has been used repeatedly in school 
shops. 


Basics of Missile Guidance and 
Space Techniques 

By Marvin Hobbs. Two volumes — Cat- 
alog No. 229-1 and 229-2; 229-H (two 
volumes in single cloth binding). Paper 
covered volumes, 304 pp. total, 6 by 9 in., 
illus., individual volumes $3.90 each; two 
volumes in single cloth binding $9. Tohn 
F. Rider Publisher, Inc., New York, N. Y¥ 

This two-volume course does an excel- 
lent job of making understandable the 
fundamentals of the important areas of 
electronics that will contribute to the con- 
quest of space. The books are divided into 
broad parts. 

Volume I covers the principles of control 
and guidance. Extensive coverage is given 
to radio and radar command links, guide 
beams, Doppler and homing methods, fun- 
damentals of gyroscopics, inertial guidance 
and celestial navigation, computer applica- 
tions, and actuators, as well as their re- 
lated components. 

In the second volume telemetering, space 
exploration by optics and electronics, satel- 
lite theory and practice, satellite monitor- 
ing and tracking as well as applications 
of earth satellites are covered. Navigation 
in space along with components and power 
sources for space applications conclude the 
volume. 


Reference and Audio-Visual 
Materials on Iron and Steel 

Second Revision. Paper, 66 pp. American 
Iron & Steel Institute, 150 E. 42nd Street, 
New York, N. Y 

A carefully annotated list of teaching 
materials available free or at nominal cost 
from the producers of steel and iron 
products. 
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At the new Orchard Hill Elementary School, Leetonia, Ohio, selected by A.A.S.A. for 
its exhibit of outstanding schooi designs, George Trombitas, Assistant Principal, says: 


“We're a country school with ambitious ideas involving A-V aids... 
We can’t tolerate A-V equipment that requires frequent servicing... 
Our Kodak Pageant Projectors give us no trouble at all...” 


**You don't have to be a city school to exploit the ad- 
vantages of audio-visual methods. In fact, we feel our 
expanding A-V program deserves some credit for our 
students taking two of the top 10 honor awards in the 
county—competing with city schools. 

“But out here in the country we don’t have the 
quick repair service for A-V equipment that city 
schools have. This means we use only equipment we 
feel will withstand student operation without inter- 
rupting breakdowns.” 


One reason Kodak Pageant 16mm Sound Projectors 
operate so dependably in city or country is that they 
are permanently lubricated at the factory. They never 
need oiling, eliminate problems of over-or-under oiling, 
eliminate oil record-keeping, too. And the Pageant 
Projector is easy to thread and operate... even for 
the inexperienced youngster. 

Ask your Kodak A-V dealer for a complete Pageant 
demonstration. Or write for Bulletin V3-22, containing 
complete specifications. No obligation, of course. 


Kodak Pageant Projector ) EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4, N. Y. 
25A 
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shop equipment 


COMPLETELY NEW RADIAL 
ARM SAW 


Yuba Power Products, Inc., a subsidiary 
of Yuba Consolidated Industries, Inc., are 
introducing the Sawsmith—their com- 


Yule a- Ulenertvan 
= see reNTteR 


news of products for 
your school shop 


pletely new radial arm saw with five 
exclusive features. It is the newest addi- 
tion to the Smith family of power tools. 
Yuba also makes the ShopSmith multi- 
purpose woodworking tool. 

Sawsmith offers the following advan- 


THE BEST 
GIVES YOU 
QUALITY AND 
ECONOMY 


QUALITY 


Quality ... is that combina- 
tion of characteristics that 
provides long term top per- 
formance and accuracy even 
under extreme work loads 
... assures maximum stu- 
dent protection ... and per- 
mits maximum teach-ability 
of machine function and 
application. 





ECONOMY 


Economy...is measured 
not only by the low initial 
investment .. . but more im- 
portant the ruggedness and 
dependability to provide long 
life with low maintenance 
costs. 


WRITE TODAY ...For more infor- 
mation on this machine... or others 
inthe YA complete woodworking line. 


OVER 75 YEARS OF SERVICE TO INDUSTRY 


Guts 


limertcan 


MACHINE COMPANY 
807 4th St. BELOIT, WISCONSIN 


Circular Saws + Band Saws «+ Jointers » Shapers + Disc Sanders 
Mortisers + Belt-Disc Sanders + Lathes 
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New Radial Arm Saw 


tages: out-front controls allow instant, 
simple, one-handed operation — just 
loosen, locate, and lock; vari-speed selec- 
tive drive gives a range of 7 speeds, pro- 
viding the correct r.p.m. for any desired 
job; sliding, solid, one-piece table with 
fixed fence eliminates fence changing; 
automatic coil cord prevents cord damage; 
unique either-end arbor permits the use 
of blades on left or right side and there- 
fore allows full-table capacity for all 
miter cuts. 


(For further details encircle index code 0901) 


Y—A NEW 14-IN. LATHE 


Yates-American Machine Company now 
offers a new 14-in. lathe, the J-214. The 
J-214 provides a 14-in. swing over the 
bed and a full 38 in. between centers. 
This machine has one precision “V” way 
and one flat way for positive alignment 
of head and tailstock. 


Yates-American 14-in. Lathe 


All adjustments are made _ without 
wrenches. Both head and tailstock spindles 
are machined for No. 2 Morse taper 
centers and adaptors. Lubricated-for-life 
bearings mount the spindle in the head 
casting and resist radial and thrust loads. 
A 4-step headstock indexing pulley is 
provided with a convenient indexing 
device for changing spindle speeds. 

For more details write to Power Tool 
Division, Yates-American Machine Com- 
pany. 

(For further details encircle index code 0902) 


(Continued on page 28A) 
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Many times at Conventions people ask us “What's New?”. Generally 
they are referring to New Products that we are offering to schools. 
But here for a change we’re showing you some of the time savers and 
expediters that are new in our great Cleveland plant . . . new and 
modern equipment added to help us better serve schools everywhere 
. . . to make our operation more highly efficient . . . to help us give 
our customers the service they're entitled to . . . and the lower cost 
possible through better methods. 


Above (from 1 to 5) we show our new Stanley Strapping Machine and 
specially designed conveyor system in a close up and over-all operation. 
Then one of our modern lift trucks that carry these huge bundles of 
B-G Soft Textured Lumber to truck-tractors that are always at the 
loading dock, where it is quickly loaded in and on its way to another 
school “somewhere in America”. 


lf you haven't yet received our new 1959 catalog — write today for 
your copy. 


BRODHEAD-GARRETT co. 4560 East 71 St., Cleveland 5, Ohio | 


Lumber, Industrial Arts, Vocational Education Machinery and Equipment 
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SHOP EQUIPMENT NEWS 


(Continued from page 26A) 


BOICE-CRANE 
THT ARBOR SAW 


Much easier ripping of the largest ply- 
wood panels and cutting from the longest 
strip moldings and boards are made pos- 
sible by new stamped steel table extensions 
for the Boice-Crane Monomaster 10-inch 
Tit Arbor Saw. 

When the maximum of three are used 
the table is extended to a width up to 
67% in. One or two extensions only, each 
10% in. wide, can be utilized to tailor 
a table to suit average needs of each cus- 
tomer, Adjustable outer leg supports are 
available and recommended when two or 
three extensions are used. 


Monomaster 10-in. Tilt Arbor Saw 





from 


is AK o1@) —2 


Me ol sh Ae GC bole nle> etc amebeban— 
10) am 20) 00 mt -1 es o Lele)! 


THE FLEX-MASTER 


LIFETIME QUALITY 


MULTI. STUDENT § 


INDIVIDUALIZED DRAWING UNIT NL-]200 


- 


@ Efficient 

®@ Economical 
®@ Space-saving 
@ Private 


provides open 
working surface 
and horizontal 
board storage 
facilities for 


| 2 students 


@ Drawers have individual locks, 
masterkeyed . . . hold boards up 
to 20 x 26 in horizontal position 
plus tools, other material. 


{ 


The extensions may be installed on 
present and past model Monomaster 
Saw Tables. They easily attach to Boice- 
Crane’s extended ripping gauge bars which 
increase the clearance to 49 in. maximum 
between the blade and the ripping gauge, 
from a standard equipment maximum of 
37 in. 

Literature and prices available. 


(For further details encircle index code 0903) 


CHALLENGE ANNOUNCES NEW 
PORTABLE FOLDER 


A new table model folding machine 
capable of handling sheets as large as 17 
by 22 in., at speeds up to 9000 per hour 
has been announced by The Challenge 
Machinery Company. 


Fold-Master Model FH-6 


This new unit, called the Challenge Fold- 
Master Model FH-6, handles single or 
double parallel folds on sheets from 4 by 
5 in. in size to 17 by 22 in. It also has 
two scoring wheels for right angle scor- 
ing. The new unit offers printers, dupli- 
cator operators, and offices a relatively 
inexpensive portable, table model folder — 
companion to the Challenge 9 by 18%4-in. 
model introduced recently. 

Folds as small as 1% in. can be handled 
on this unit. Adjustment from single to 
double parallel folding is made by a simple 
flip of a lever. 

(For further details encircle index code 0904) 


NEW KNIGHT-KIT DELUXE 
40-WATT STEREO Hi-Fi 
AMPLIFIER KIT 


Allied Radio Corporation announces the 
release of the new Knight-Kit Deluxe 40- 
Watt Stereo Hi-Fi Amplifier Kit. An 
easy-to-assemble unit, it includes two fully 
integrated, built-in, preamps for accommo- 
dating any stereo or monophonic signal 


source, and it delivers a full 40 watts (80 


for 9 students “ 
watts peak), of stereo or monophonic 


for 10 students 
the DU-900 


the DU-1000 


Lilt. 


wm é 6 Ry 5 drawer 
cabinet unit 
the DU-S00 


NEW catalog. Dealer | 


Be ny unit 
the DU-800 


Write TODAY fer compl 








Meufedwes of Lifetime Quality Drafting side's , Knight-Kit Spune aorwae mee 
Equipment jor School and Industry Hi-Fi Amplifier Kit 


STACOR EQUIPMENT CO. 


277 Emmet Street © Newark 5, New Jersey @ Bigelow 2-6600 


(Continued on page 30A) 


) 


28A 





(For more information from advertisers, use the postcard on page 43A) 1A /VE for NOVEMBER, 1959 





RACTICAL BOOKS 


‘LOTS OF SHOW-HOW” for SCHOOL-SHOPS- EASY TO USE 


Check Books You Would Like to Examine, 
and MAIL COUPON TODAY! 


1. WOODWORKING FOR INDUSTRIAL ARTS. By Ira C. Madden, 
Supplies basic knowledge about tools, woods, and finishing 
materials, used in productive shop work. Provides a wide 
selection of project materials of proven student interest. An 
outstanding text to be used by students of all ages, and teach- 
ers, to improve instruction in this important field. $4.00 


. MOTOR SERVICE’S AUTOMOTIVE ENCYCLOPEDIA. By Toboldt 
& Purvis. Greatest book available for teaching students Funda- 
mental Principles and Basic Service Procedures — the foundation 
on which a sound, thorough knowledge of avto mechanics is 
based. Used by over 800 schools. $7.95 


. AUTOMOTIVE ENCYCLOPEDIA STUDY GUIDE. Teaching aid for 

Schools using Motor Service’s Encyclopedia. 
Study Guide Sheets per set $2.00 

. PRACTICAL CARPENTRY. By Mix & Cirov. Used by more than 
1050 schools. Places special emphasis on proper techniques 
so beginner will understand and b inted with best 
carpentry practices, and use of modern materials. New insert 
in four colors shows how to identify 32 different woods. 
Over 1100 illustrations. $5.00 

. MODERN REFRIGERATION & AIR CONDITIONING. By Althouse 
& Turnquist. Gives students sound foundation in Air Conditioni 
and Refrigeration Principles, and acquaints them with refrigerat- 
ing mechanisms and their components. Covers application of 
refrigeration in all its branches. $7.45 

. MODERN WELDING PRACTICE. By Althouse & Turnquist. Latest 
information on welding, metal cutting, heat treating, in non- 
technical form. Unbiased coverage of entire welding field in one 
book. Especially recommended as text for beginners. $5.00 

. Goodheart-Willcox’s new PAINTING & DECORATING ENCYCLO- 
PEDIA. By Wm. Don Jarvis. Complete library of up-to-date 
“know-how” on modern painting, decorating and wood finishing, 
in one easy-to-use volume. Prepared especially for use by ap- 
prentices, vocational, students. $5.45 

. COPE’S PLASTICS BOOK. By D. W. Cope. Photos and step-by- 
step constructional details on more than 90 useful and colorful 
projects. Best ways to saw, machine, polish, form, cement, 
clean plastics. Special section on internal carving. $4.50 

. ALL ABOUT SMALL GAS ENGINES. By Jud Purvis. New field 
which offers lots of possibilities. Non-technical information on 
two and four cycle engines. 

. ALL ABOUT HOUSE WIRING (1959) Edition) 

. FIX YOUR FORD (1959 Edition) 

. FIX YOUR CHEVROLET (1959 Edition) 

. FIX YOUR PLYMOUTH (1959 Edition) 


. 103 EASY JIG SAW PROJECTS 








- PROJECTS FOR METALS, by John R. Walker, 
43 projects 


- VOCATIONAL MATHEMATICS (Shop Arithmetic) 


- VOCATIONAL MATHEMATICS (Shop Geometry, 
Algebra, Trigonometry) 


. PLUMBING & PIPEFITTING LAYOUT JOB SHEETS 


GOODHEART-WILLCOX CO. wn ae alae 
A Al L 1322 $. Wabash, Dept. 60, Chicago 5 2 0% Schools; Teachers 


Please send me on 36 days approval, examination copies of books | have indicated by Circling 
a '@) U Te) N Numbers below: 
1 2 9 10 W 12 13 
Name 
Street 
City & State 
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SHOP EQUIPMENT NEWS 


(Continued from page 28A) 


power. In addition, a specially designed 
center-channel output permits feeding full 
range output to a center speaker. 

Frequency response of the amplifier is 
plus/minus 1 db, 15 to 35,000 cps at 10 
watts; plus/minus 1 db, 10 to 50,000 cps at 
5 watts. Distortion is less than 0.5 per cent 
at 20-watt output per channel. Hum and 
noise level measured at tuner input is 75 
db below rated output; at magnetic phono 
input, 60 db below rated output. 

Other features include: five pairs of jacks 
for stereo inputs, including tape head ; indi- 
vidual hum balance controls for each chan- 
nel; single-knob balance control; mode 
switch for selecting regular stereo, stereo 
reverse, and playing either the left or right 
channel through both outputs; dual-con- 
centric, clutch-type tone controls; output 
jacks for stereo tape recording; and rumble 
and scratch filters 

The amplifier kit is listed under Allied 
Stock No. 83 YX 774. 

(For further details encircle index code 0905) 


NEW DELTA PLYWOOD CUTTING 
BLADE 


Rockwell Manufacturing Company’s 
Delta Power Tool Division have introduced 
a new Delta plywood cutting blade, which 
eliminates chipping, shattering, or splinter- 
ing in cutting plywood and other veneer 
faced wood 

The new low-cost blade has a 7-in 
diameter with 200 small teeth around its 
edge and a %-in. arbor hole. Made for 8-, 
9-, and 10-in saws, the smaller diameter 


New Delta Plywood Cutting Blade 


increases cutting speed. The numerous small 
teeth, striking the wood in rapid succession, 
cut veneer fibers instead of chipping, shat- 
tering, or splintering them as other types 
of blades sometimes do. The new blade is 
particularly useful in cutting thin wood 
veneers. 

(For further details encircle index code 0906) 


NEW COMBINATION METAL, 
WOOD VISE FOR SCHOOL SHOPS 


The Wilton Tool Manufacturing Co., 
Inc., have introduced a new universal 
school shop vise, designed to serve wood- 
working and metalworking students as well 
as those in arts and crafts. 

The new “Wilton Universal Turret Vise 
for General School Shops,” will allow in- 
dustrial arts instructors to teach more shop 
subjects in the same shop. This new tool 
is suitable for use in woodworking, metal- 


working, electrical, sheet metalworking, 
and craft courses. 

Combining all the features of a wood- 
workers vise as well as a metalworking 
vise, the new Wilton product has a 3 by 
7-in. woodworking jaw, a serrated steel jaw 
measuring 1 by 4 in., maximum opening 
of 5% in., and a pipe capacity of 4 to 
4% in. The Universal Vise is capable of 
180 degree vertical rotation. Maple jaw 
faces and serrated steel jaw faces are furn- 


ished as standard equipment. 


Wilton Universal Turret 
Vise 


In addition, the Universal Turret Vise 
is equipped with the Wilton patented 
Rapid Titan Nut that permits quicker and 
easier opening and closing of the vise. The 
Rapid Titan Nut, with no moving parts 
to wear out, allows free sliding action when 
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THIS CREST REPRESENTS 


QUALITY 


IT APPEARS ON PARENT 


DRAWING TABLES 


Visit ovr Equipment Exhibit 
American Vocational A 
Chicago . . . December 8.to 11 


Parent Metat Propucts Ic. 


Philadelphia 35, Po. | 2365 University Ave. @ 


6801 State Rood Dept. V-29 
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ALL STEEL 
CONSTRUCTION 


Models 








FREE CATALOG 
ILLUSTRATING 


* 


AND DRAWING 5 
ROOM EQUIPMENT 
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SEND FOR 


4" = 4" — 5" x 5” 
6%" x 6%" — 
8%" x 82" 
10%" x 9” 


Stationary and * 
Adjustable Top 
Drawing Tables 
Storage Equip- 
ment 

Layout Tables 
Instructor's Desks 
Stools and Chairs 
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Capacities 


Bench & floor models. 
Wet cut & dry cut. 


Let Students learn on 


KELLER POWER HACK SAWS 
a I Standard Industrial Tools 


| Popular Model 3CH, 634” x 634” 


The features of this wet cut machine that make it so popular in schoo! 
shops include quick acting 45° swivel vise, foot lift to saw frame 
pressure feed control (40-170 Ibs.), 
2 speeds and automatic stop 
throughout mean 
floor space 16” x 47”. 
and switch wired, $480.00 F.O.B. Factory, Eau Cleire, Wisconsin 
Ask your Keller Dealer or write for Bulletin 257. 


KELLER DIVISION 


. ® 
and low 
with single or 3 


Weight 475 Ibs., 


ic 
life 
A.C. Motor 


Sales Service TY 


St. Paul 14D, Minnesota 
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disengaged and positive screw action when 
tightened. 

The vise also features offset woodwork- 
ing jaws to permit vertical clamping of 
long work pieces, a socket for holding art 
metal anvils, dog in front jaw, removable 
metalworking jaws, and wood handle. 


(For further details encircle index code 0907) 


NEW STEREOPHONIC AMPLIFIER 


Electronic Instrument Co., Inc., manu- 
facturers of stereophonic and monophonic 
high fidelity kits and pre-wired components, 
announces the availability of a new high 
quality stereophonic amplifier, Model HF- 
87. The HF-87 has been designed and 
engineered for extremely low distortion 
(IM distortion is 1 per cent at 70 watts 
and harmonic distortion is less than 1 per 
cent from 20-20,000 cps within 1 db of 70 
watts) and for the greatest possible stabil- 
ity (stability margin is the same as the 
feedback, 17 db). 


Stereophonic Amplifier 


The HF-87 employs a proved cathode 
coupled phase inverter-driven circuit, with 
preceding direct-coupled voltage amplifier 
The output stage uses ultralinear connected, 
self-biased, push-pull EL34s. 

The new HF-87 can be used as a 
stereophonic dual 35-watt amplifier or the 
two amplifiers of the HF-87 can be oper- 
ated in parallel to deliver 70 watts for 
monophonic use. A service selector switch 
on the chassis permits choice of service 
Other convenience features include an input 
level control for each channel to permit 
adjustment of sensitivity, and a power on- 
off switch 

Write for further information on addi- 
tional fine features of Model HF-87 


(For further details encircle indux code 0908) 


SATELLITE PRINTER 


Eugene Dietzgen Company announces 
the availability of the compact, portable, 


Satellite Printer 


and easy to operate Satellite Printer. It 

produces top quality prints in minutes. 
The Satellite Printer is compactly de- 

signed, 5 by 5 by 44 in., and can be hung 


(Continued on next page) 
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NEW Hetsuck 


HIGH TEMP. KILN 


Temperature to 2350° F. 


HEAVY 
DUTY 





° ding inter! 2500° 
. plexiglass cover te prevent 


in op 





SPECIFICATIONS 
Pri 


ice 
F.0.8. Phile. 


Mode! Interior Size Weotts 


7021 10%x 9%"x 2.8Kw 
7024 19x18Ye"x18" 220 volts 


SEND FOR FOLDER 


THE ELECTRIC 
COMPANY, INC. 


5067 Cottman Ave. Philadelphia 35, Pa. 














after 


60 


years 


Kester 


—— 


wont 
if 


>» 


Teach 
Modern Wood 
Finishing 
with the famous 


SEALACELL 
PROCESS 
The “Wipe-on” Finish that 


Eliminates dust troubles 
Requires no brushes 
Protects and prs 

ys (clclet Malo Mets lalelials 


coats 


SPECIAL OFFER 


Our pocket size Sealacell 
Penetrating Process Weed Finish- 


GENERAL FINISHES 
SALES and SERVICE CO 


1548 West Bruce 5f Milwaukee 4é 


... good teaching 
continues to call for 


Solder 


Just as it has long been first choice 
throughout industry, KESTER 
SOLDER is No. 1 with industrial 
arts teachers. Both agree on its 
speed, quality, uniformity and de- 
pendability. Choose Kester Acid- 
Core for general soldering, Plastic 
Rosin or “Resin-Five” Core Sol- 
der for TV-radio-electrical work. 


FREE! 


‘‘Soldering Simplified’’ for 
the student .. . ‘Solder .. . 
Its Fundamentals and Usage" 
for the instructor. 


KESTER SOLDER COMPANY 


4257 Wrightwood Ave., Chicago 39, Ill. © Newark 5, N. J. @ Anaheim, Calif. « Brantford, Conede 
OVER 60 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 
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on the wall, placed on a shelf or table. 
One dial controls speed, permits exact re- 
productions from any translucent original. 
The printer handles prints up to 30 in. 
wide, any length. 

Satellite Printer may be used with either 
the ammonia or semi-moist developing 
process. 

(For further details encircle index code 0909) 


PRE-CUT INLAID WOOD PICTURE 
KITS 


Albert Constantine and Son, Inc., im- 
porters, manufacturers, and dealers in hard- 





NEW BOOKLET 


HELPS YOU PLAN AND IMPROVE 
YOUR SCHOOL PRINT SHOP 


Here is a helpful aid to school supervisors, shop instructors, 
and others interested in planning new graphic arts depart- 


ments or expanding present facilities. 


This booklet provides a useful guide to the selection of the 
most practical paper cutting, proofing, paper drilling or 
punching, composition and lock-up equipment, and supplies 
for school print shop needs. Mail coupon for your free copy 


of this booklet. 


SCH-101 





Grand Haven, Michigan 


Your School Shop.” 


Name 


THE CHALLENGE MACHINERY COMPANY 





1AVE-11 


Please send me a copy of the new Challenge Booklet entitled “Planning 





School 





Address. 





City. 
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wood veneers and lumber, have produced 
a new idea in kits, from which wood 
inlaid pictures can be made by anyone, 
without experience or tools. Assembled like 
a jigsaw puzzle, from over 65 different 
kinds of rare woods from all over the 
world, these kits can make heirloom treas- 
ures when completed. Each piece of wood 
has been cut to exact size and shape by 
skilled marquetry artisans, and no cutting 
or shaping of any kind is required. They 
are only to be assembled and glued to the 
panel provided. 

These large kits are listed and illustrated, 
for the first time, in Constantine’s new 
1960 catalog. Six diversified and interesting 
subjects were chosen in making up these 
big Pre-Cut kits, the largest of which when 
completed measures 1334 by 22 in., and the 
smallest 1254 by 16 in. The kits contain 
all necessary woods, borders, panels and 
patterns, with complete instruction folder. 

Further information available. 


(For further details encircle index code 0910) 


DURO “PLAN-A-SHOP” 
CUT-OUT KIT 


The Duro Metal Products Company have 
developed a new planning kit to provide a 
sound, practical way to insure correctness 
in shop planning. 


Duro Cut-Out Kit for Planning 
a Shop 


The “Plan-a-Shop” Cut-Out Kit consists 
of a colorful brochure outlining the basic 
principles of shep planning, a large blue- 
print floor plan and dimensional power 
tool cutouts which are exact, scaled down 
models of the essential power tools every 
school shop can use. 

The base of each stand-up cutout gives 
an accurate “top view” for gauging the 
correct width and depth on a %-in. to 1-ft. 
scale. Not a toy, but a practical planning 
aid, it enables anyone to get an immediate 
visual perspective on an entire shop layout, 
showing the exact size relationship between 
models, the utility value of combining 
“companion” pieces, the space required be- 
tween units for maximum operator safety 
and use. Tool cutouts, printed on heavy- 
weight cardboard, can be used over and 
over again forming an indefinite number 
of practical combinations to suit a par- 
ticular floor area. 

It is available to school administrators 
and educators for a postage and handling 
charge of 25 cents. Additional cutouts are 
available free upon request. 


(For further details encircle index code 0911) 


BORDEN’S HYDOCURE MASONRY 
SEALER 


Borden Chemical Company’s new ma- 
sonry sealer compound Hydrocure, designed 
to lock out water pressure up to 1% tons 


(Continued on page 34A) 
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New York, N. Y., Students learn 
on Universal Desk - Topper Drafting 
Machines in the New York Trade 
School drafting classes. George E. 
Mclaughlin, Supt.; Oscar Rath 
(standing at middie), Dept. Head; 
Joseph Beker (front left), Instructor. 
installed by Eugene Dietzgen Co., 
New York City. 


DRAFTING DEPARTMENTS MEET URGENT NEED 
FOR DRAFTING MACHINE INSTRUCTION 


FREE TECHNICAL TEXT 
presents suggested 
course of instruction! 
Send for your free 
copy. Chapters 3 and 
4 constitute a suggest- 
ed course of instruc- 
tion in drafting ma- 
chine technique and 
operation. (Please in- 
clude school name and 
address.) 


New York Trade School stores Desk-Topper 
drafting machines safely under lock and key. 


7960 Lorain Avenue - Cleveland 2, Ohio 


the Drafting Machines Preferred by Industry 





Recognizing the importance of developing proper drafting 

techniques — so urgently needed in industry — department 

heads and instructors are specifying Universal Desk-Topper 

drafting machines for classroom use. Students acquire 

essential drafting machine skills while learning. Specially 

designed and budget priced for school use, Desk-Toppers 
are precision engineered to full professional 
standards. Write for listing of installations 
throughout the country. 


UNIVERSAL DRAFTING MACHINE CORP. 


Makers of UNIVERSAL BOAROMASTER and UNIVERSAL TRACMASTER... 


MAYLINE 








ALL NEW, COMPLETE CATALOG OF 


AU & WOODWORKING 


EQUIPMENT 
FREE TO INSTRUCTORS 


New 1960 Edition... 


Finest Domestic and Rare 

Woods... Moulding ... Tools 
. . Imported Ceramic Tile 
ALL AT LOWEST PRICES 


INSTRUCTORS! Just mail coupon for 
your FREE COPY (25¢ to students, re- 
fundable with first order) of our giant 
new 1960 woodworking catalog. We are 
America’s largest source of fine domestic 
and rare imported woods for projects. 
Also bandings, veneers, inlays .. . all 
shown in full color. Includes over 250 
scroll patterns. See newest tools, equip- 
ment and hard-to-find cabinet hardware. 
Rush your request today! 


CRAFTSMAN WOOD SERVICE 


Two 
Low Priced 
Drafting Tables 





MASTER TABLE 








Drawing top of Master table pivots at front edge 
— Knee room is constant. Table adjusts from 
sitting to standing height. Top solid basswood 
having metal edges. 


Gem is low-priced drafting table, hardwood base, 
solid basswood top. Shipped K. D. in natural state. 
Described in folders S-8 and S-17. Send for your 
copies today. 


MAYLINE 
ANITAWW 


Symbol of fi 


MAYLINE COMPANY 


623 No. Commerce St. 
Sheboygan, Wisconsin GEM PEDESTAL TABLE 














MAYLINE 
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2727 Mary St., 


CRA®TSMAN WOOD SERVICE COMPANY 
2729 Mary St., Dept. F-11, Chicago &, til. 

INSTRUCTORS: Send new WOOD- 
WORKER'S HANDBOOK — FREE (en- 
close 25¢ if student, refundable with your 
first order). 


(For more intormation from advertisers, vse the postcard on page 43A) 


Dept. F-11, Chicago 8, Ill. 





132 Pages — 
. many in _ 5 color . 
newest project ideas 
© Embossed mouidings, carved 
ornaments, mat ply woods 
veneers 


and 

® Complete lines of archery 
and aan 

® New! Blenks basebal! 
bots, snow skis, complete 
woter ski kit 

® New! Clock kits, Swiss music 
ees Hi-Fi Cabinet 


“Be an ak ee 


a satisfaction 
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woopD 
FINISHING 
TIPS 


The complete interior 
WOOD FINISH in one can 


Nothing else to use from raw wood 
fini A non-darkening 


coots con be applied the 


Natural wood beauty 


Teday, there is a wealth of woods 
and plywoods te select from in the 
moking of any . Select the 
weed for ite natural charm, then 
protect ond dramatize its beavty with 
clear Deft. 


Deft over stain 


if staining is called for, apply one 
of the many steins and wipe off to 
the tone wanted. Then use the Deft 
cerose!l spray can to sef the stain. 
The Deft spray coot will dry with- 
in minutes. Additional coats of Deft 
mey then be applied by either brush 
or spray 


Brushes last for years 


De not clean Dept finishing brushes. 
Simply close them in a partially 
filled lien con of Deft, until the 
next me. Or keep them in 
cir-tight Saran-type wrap. It is the 
lecquer thinner used in cleaning, not 
the Gnish moteria!l, thet deteriorate the 
brushes 


Deft protects brass 


brass herd tecti 


for p 
met tarnish and corrosion. May 
ise be weed os a protective coating 
on tools of all kinds. 





Free Wall Chart 


Deft é-step simplified weed finish- 
ing well chart available for use in 
industrio! arts classes. Over 6,000 
requests have already been filled for 
these chorts. Write Dept. 1.A. 


Desmond Bros. 
Box 2216, Torrance, Calif. 
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per square foot in wet basements and 
swimming pool applications, will get na- 
tional distribution this year, the company 
announced. 


Borden’s Hydrocure Masonry 
Sealer 


The two-part sealer is designed for most 
all porous masonry surfaces such as cement, 
cinder block, cement stucco, stone and 
brick. It is available in three basic sizes. 
The medium size unit shown comes in a 
reusable home handyman pail. 

Released recently to ten North-eastern 
states, it is now being made available to 
14 additional Midwest states. 


(For further details encircle index code 0912) 


RESP-R-AID — A NEW ALL-FILTER 
DUST MASK 


Watchemoket Optical Company have 
made available their new lightweight, ure- 


| thane filter respirator. Called Resp-R-Aid, 


this new mask is molded in one piece of 


plastic foam and has a functional filtering 


New All-Filter Dust Mask 


area more than double that of most other 
masks. The increased filtering area greatly 
reduces inhalation resistance to make 
breathing considerably easier, and the spe- 
cial urethane construction filters out even 
minute particles. 

Because it is all plastic, Resp-R-Aid is 
extremely light — weighs hardly more than 
an ounce — and its soft rolled edges assure 


(Continued on page 36A) 
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the easy way to 
plana shop! 


Send for Valuable 
Kit Today ! 





shop. plaining 
principles of shop planning, large bive print 
floor plan, and stand up cut-outs of basic 
power tools. You con actually ** 

your shop will leok like, 

space wnits for saf 


. W's @ valuable help to any school 
Send 3 andy At RL gon. 
DURO METAL PRODUCTS CO. 
2674 N. Kildare Ave., Chicago 39, Ill. 





H 
HARGRAVE 


TOOLS 


SAR CLAMPS — LIGHT TO EXTRA HEAVY DUTY 





————S 





PRO-TECTO-HED 
CHISELS AND PUNCHES 
ETSI worvipvauy 
——= Teste 
TE 
AND 
LONGER LIFE 


STOCKED BY YOUR LOCAL DISTRIBUTOR 
WRITE FOR FREE CATALOG 

THE CINCINNATI TOOL COMPANY 

Waverly & Main Cincinnati 12, Obie 
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THE MOST DEPENDABLE KILNS MADE 
AT LOWEST POSSIBLE PRICES 


by STEWART CLAY 


U. S$. Registered 


CRAFTKILNS beautifully finished in a green Hammer-tone, heat-resistant paint. 
They are available in five types to suit every ceramic need. Front Loaders, in both 
STANDARD and HI-FIRE models. Top loaders, in both STANDARD and HI-FIRE 
models, and METAL ENAMELING KILNS. Stewart will also build kilns to your 
specifications. Please write for complete information on custom kiln construction. 


CHECK THESE CRAFTKILN FEATURES: 
@ Face Hardened Refractory Brick @ Nichrome or Kanthal Elements 
® Guaranteed Elements and Switches @ Manufactured to Exacting Specifications 
@ U.L. Approved Components @ Economy of Operation 
@ Pilot Light on Models @ Low Initial Cost 

Prices range from $12.95 up. 
Model No. 84. Complete with built-in pyrometer, temperature holding control and 
counter-balanced door. The best value in enameling kilns today. This is truly a 
professional enameling kiln which is completely controlled to give any desired 
results. Complete as shown — $74.50 including packing charges. 





STEWART’S QUALITY CERAMIC GLAZES & SUPPLIES .. . are of the highest quality to 
fill your every need. There’s a Stewart Glaze for any job you require. 
Write for details. 


Send for NEW COMPLETE CATALOG — Edition G 
Dealer Inquiries Invited 


STEWART CLAY CO., INC. Dept. Kia 


133 Mulberry St., New York 13, N. Y. 




















FREE to Instructors 
LOOK TO All New 1960 Edition of Constantine’s 


er FP ene WOODWORKING CATALOG 
nit) AND MANUAL 





FOR THE FINEST QUALITY DRAWING 
TABLES AND SEATING DESIGNED FOR 
VOCATIONAL EDUCATION DEPARTMENTS! ... Since 1812... World’s Largest; 


Source of Finest Rare Woods, Wood 
Finishing Materials, and Tools 





EXTRA SPECIAL DISCOUNTS 
TO SCHOOLS AND 
INSTITUTIONS 


Everything your students need to work 
with wood — you'll find it here, af ex- 
BOARD - tra special discounts. All-new Catalog is 
BUILT OW FREE to instructors! See the world’s largest selection _— 
TABORET! - your most complete source — of woodworking materials. Hard- 
ae to-get items for furniture and cabinet making, antique restoring, and in- 
STEEL dustrial arts. Rare, domestic and imported woods, 120 kinds of veneers, 
CONSTRUCTION plywoods, inlays, bandings, carving blocks, turning squares, clamps. Hard- 
to-find hardware of all kinds, table legs, lamp parts, inlaid-wood-picture 
kits, mouldings, patterns, newest hand and power tools. Wood finishing 
and upholstery supplies, plans, instruction books, and 1001 other items. 





LARGE 
24 « 24" 
ADJUSTABLE 
ORAWING 








OVER 25 : t 
r=" wuts BY Plus Identification Chart of over 60 rare woods in full color. We ship same 
height adj | day. Every item guaranteed. Catalog and Manual is FREE to instructors 
a | (others, 25¢ — refunded with first order). 


‘AND +i 
TOOL 
Also - FREE year’s _Sublecrip- 
tien to Native & Cine ALBERT CONSTANTINE AND SON, INC. 
Cave brings news of woodworking 
es aa ideas and latest offerings... 2050 Eastchester Rd. Dept. P-9 
Free with Catalog! New York 61, New York 


- 














ALL NEW E.Z PORTABLE DRAWING BOARD. COMPLETELY t . 
FOLDS AND ADJUSTS TO ANY POSITION FROM VERTICLE TO Albert Constantine and Son, Inc. 
HORIZONTAL. AN ECONOMY BOARD OF HIGH QUALITY Dept. P-9 


WRITE FOR INFORMATION AND PRICE LIST. $050 Gastchester Rd., 
GARRETT TUBULAR PRODUCTS, INC. aNahinhean 


f tan- 
P.O. BOX 237 GARRETT, INDIANA aS oe. 


STUDENTS: Enclose 25¢ — 
refunded with first order. 








Name 


Address 
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WATCH YOUR 
LEARN F 


ad 


Step-by-Step Picture 


Guide to Car Service 


Puts the “Meat” of 
176 Official Shop 
Manvols Right at 
Your Students’ 
Fingertips 


MOTOR'S brand-new 
Auto Repair manual will 
make a job a lot sim- 

. it shows your stu- 
dents exactly how to locate 
troubles, where to start a 
, what tools to use... 
to do everything from 
a simple brake 
ment to a complete over- 
haul. 


Mest Pepular Car-Repoir 
Book in the World — 
Three Million Copies 

Sold 


This giant book shows 
factory-approved proce- 
dures for repairing and 


1,120 giant crystal-clear 
pages, 2,850 can't-go- 
wron ictures, 195 
quick-check charts, 
50,000 essential repair 
specifications, 225,000 
service-repair facts. S' 


ay 
nes, utomatic Trans- 
missions, Air Suspensions, 


idance on: En- 





Ignitions, Fuel Pumps, Steer- 
ing Gears, Brakes, nera- 
eee Yo Power 

Steering, etc., etc. 
PLUS: Trovst! SHOOT- 
ING SECTIO showing 
how to spot 2,300 car 
troubles fast! Used by U.S 
Armed Forces, m nics, 
schools, 


Double Offer for 
Teachers Only 


since 1952, 300,000 
service, repair facts, 
2,000 ius. Bvery- 
thing students need 
to make truck repair 


Try Manual for full simole. Over 800 
week FREE in your om Ee 

own classes. If you —— 

keep it... . 

take the 25% special 
school discount off regu- 
lar price. Otherwise, re- 
turn and owe 
nothing. Mail certificate 
—without money — to 


Moter Book Dept., 
Desk 939X, 250 W. 
55th St, New York 


Meotor's Auto En- 
gines & Electrical 
Systems. Basic know!- 
edge students need 
to understand modern 
engines: valves, pis- 
tons, bearings, fuel, 
cooling, elec. systems. 
600 pes., 1300 illus. 











19, N.Y. 








MOTOR — Book Dept., Desk 939X 
250 West 55th St., New York 19, N. Y. 

Send me for 7 days’ FREE TRIAL . 
o@ Moetor’s New 1959 Auto Repair Manual; ...... 
copies of Moter’s New Truck Repair Manual; 
copies of Motor’s New Auto Engines 

If satisfied, I will remit special 15% Discount price 
of only $5.96 (plus postage) for Auto Repair Manual 
(reg. $7.95); only $4.88 (plus postage) for Engines 
& Elec. Systems (reg. $6.50); only $6.75 (plus 
postage) for Truck Repsir Manual (reg. $9.00). 
Otherwise I will return book(s) within 7 days and 
owe nothing 


Name. 
School 
Street 


City Lone 


Sc ee sees eese ses seseeseesy 


rrr) tt?) te tt tt tee eee 
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a comfortable fit, snug to the contours of 
any face. 

Resp-R-Aid consists of a one-piece ure- 
thane filter; a plastic chassis which houses 
an inhale valve and two exhale valves; 
and an adjustable neckband which is fas- 
tened to a plastic retaining band. The 
urethane filter can be washed repeatedly 
and re-used; it is nonallergic, does not 
absorb odors and will not mildew or de- 
teriorate; and is available in attractive 


| colors. 


For more complete information, write 
for Watchemoket’s new brochure, “An En- 


| tirely New Approach to the Dust Filtering 








Problem.” 
(For further details encircle index code 0913) 


HYDRAULIC, HEAVY DUTY 
BAND SAW 


The Machine Tool Division of Kalama- 
zoo Tank & Silo Company announces the 
addition of a completely hydraulic, heavy 
duty band saw to its line of horizontal 
band saw machines. 

The new Model 14A, called the “Big K,” 
offers cutting capacity and ability in excess 


| of any cutoff method, at far less tool cost 


per square inch of cutting. The machine 
includes a number of completely new 
developments. 


Hydraulic, Heavy Duty Band Saw 


These special features: (1) hydraulically 
driven blade; (2) clockwise blade rotation 


| to reduce tooth shock when entering the 


| different 


“=== =/25% DISCOUNT CERTIFICATE |= === = =8 


(3) positive cutting pressure at 
all times; (4) convenient 36-in. machine 
height to reduce operator fatigue; (5) large 
14 by 24-in. rectangular capacity. In addi- 
tion, it includes: dual movable vise jaws; 
adjustable blade tension, vise jaws and 
cutting pressure; grooved blade wheels for 
blade widths; double opposed 
rotary blade cleaning brushes; a center 


workpiece ; 


cutting position; and a Timkenized bearing | 


pivot bar. 
The “Big K” is said to be the culmina- 


| tion of machine tooling ideas developed 
| over a period of 20 years. 


| 
| 
| 


Facilities for test runs of material on the 
“Big K” are available to anyone at the 
firm’s plant. 


(For further details encircle index code 0914) 


THE POWERMATIC 12-IN. 
TILTING ARBOR SAW 
Powermatic Machine Company announces 


an improvement in their Model 70-12-in. 
Tilting Arbor Saw. 


(For more informatien from advertisers, use the postcard on page 43A) 





ENCYCLOPAEDIA 


Profusely illustrated and alphabetically 
arranged, this brand new book is not 
only an authoritative reference work on 
hand-weaving terminology, but also a 
treasury of general information about 
this fascinating craft. Included are com- 
plete facts on materials, tools, patterns, 
and fabrics. 


ENCYCLOPAEDIA OF. HAND-WEAVING is 
cross-referenced and classified. It is the 
only comprebensive guide in English to 
the large and growing literature of the 
craft. 


At all bookstores, $8.50 


FUNK & WAGNALL 


153 East 24th St., 
New York 10, N. Y. 





SAVE MONEY 


on woodworking ma- 
terials and supplies 


iF YOU DO NOT ALREADY HAVE THIS 
120 PAGE CATALOG, write for your 
FREE copy today. You'll find it a help- 
ful guide and material source with big 
sections on items, up to date informa- 
tion, and suggesti for t proj- 
ects . . . plus information on veneers, 
trims, finishing materials, specialty hard- 
ware, portable power tools, upholster- 
ing materials, hi-fi hardware, etc. (stu- 
dent price 25¢ refunded on first order). 


— | 





MINNESOTA WOODWORKERS SUPPLY CO. 
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All are now equipped with tubular guide 
bars, front and rear. This change necessi- 
tated development of an entirely new rip 
fence, incorporating features most desired 
by all consumers, Alignment of the fence 


Powermatic 12-in. Tilting Arbor 
Saw 


with the table is accomplished by means 
of an adjusting screw in each side of the 
fence. This feature insures accurate ripping 
of all types of stock 

The front bar has an accurate vernier 
scale adjustment with lines and figures 
painted red for easy reading. The fence 
locking mechanism with front and rear 
control handles is conveniently located at 
the front of the fence. 

The new Saw is Model Number 71. Full 
details are outlined in Bulletin No. 63. 


(For further details encircle index code 0915) 


NEW MT-215 TIMING LIGHT 


Snap-on Tools Corporation announces 
the New Timing Light, designed entirely 
from the professional mechanic’s view 
point. Long service life, dependability, per 
formance, and ease of use were prime fac 
tors in the development of this new unit. 


New MT-215 Timing Light 


Much greater, more concentrated light is 
said to be provided, by means of a new, 
highly efficient electrical circuit, and light 
is equally bright when used on either 6 
volt or 12-volt systems. High impact plastic 
case withstands hard usage and will not 
break if dropped. It is said that the glossy 
red finish will not bleach from sunlight, 
and will not be harmed by usual garage 
solvents. 

The specially shaped case has a pistol 
grip handle, and features a push-button 
switch. The switch has ample overtravel to 
permit comfortable operation by virtually 
any hand size. Net weight of the entire 
unit is 234 Ib 


(For further details encircle index code 0916) 


NEW SPEED FORMING TOOL 


Stanley Tools, division of The Stanley 
Works, have introduced the newest mem- 
ber of the “Surform” family of speed 
forming tools. It is the convex plane-type 
model (No. 397) with new fine-cut blade 
designed to shape, shave, and smooth 
curved and concave surfaces, to file and 
form recessed areas such as metal castings, 
patterns, and valances in the school shop. 
Two knobs make it a draw-cut or push-cut 
tool with equal ease. 

Cutting is done with the hardened and 
tempered Sheffield steel blade and its 500 
individual sharpened cutting edges. The 
blade will not clog because the chips pass 
through the blade. Each edge has its own Model No. 397 New Speed 


(Continued on next page) Forming Tool 





THINKING OF A NEW OR 
EXPANDED ELECTRIC SHOP 7 


PUBLICATION 
NO. 244 


HERE’S INFORMATION 
YOU’LL WANT IN YOUR PLANNING 


STANDARD'S new 16 page catalog itemizes typical electric shop 
requirements, illustrates a suggested shop layout and provides com- 
plete general specifications for a voltage distribution system. This 
valuable work book also illustrates and describes STANDARD's 
famous line of Flexlab® equipment, including 

V Switchboards Vv Accessory equipment such as 

Vv Enclosures e Extension Cords 

Vv Motor-Generators @ Emergency disconnects 

V Dynamometers @ Nickel cadmium storage 

V Service Outlets batteries 

Request Publication No. 244 today. 


f? VIGAl 17? 4 — Leader “7 0959 





THE STANDARD ELECTRIC TIME COMPANY 


89 LOGAN STREET @ SPRINGFIELD, MASSACHUSETTS 
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CU/ (Continued from previous page) XN E a 


throat which carries shavings away from 
the work. 


New convex plane-type “Surform” has 
rugged die-cast body with two hardwood | the use of the 


handles. Quick! laceable fine-cut blad 

| f / / is interchangeable with. “Surform” plane MECHANICS’ 
) id file ty odels as th 

a wonderiul too and file type models as are the regular 


Further information available upon re- 


for the modeler! (i= 


(For further details encircle index code 0917) 


NEW TOLERTON CABINET BASE Machinists’ Ready al 
WORKBENCH $1.80* 


Room arrangement possibilities are un- 
limited with new Cabinet Base Workbench VEZZANI & LEUCHTMAN 
Model TCDB-3072-W, designed and built | 
by The Tolerton Company. 








a 


. Tear sheets are provided upon which 
te solve assignments. 
CONTENTS — Use of Handbook Tables; Ratio 
and ~~ mg Oe Prime Numbers and Factors; 
-—<<<ac2me = . tion; All + ond Fits; 

—, : apers, Screw. and indexing; Keys and 
5 jective key techs ; Keyways; Splines; Clutches; Cutting Oils; Stee! 
ASO Siledeone both Specifications and Heat Treatment; and other 

== hands. date pertinent to the mechanical trades. 

teeter ieee tantetedeetentend . is— write fer 1S-dey 


0 ~ , 
"Hf E=tl New Tolerton Cabinet Base 


Insulation Workbench 
Stripper 


























Wire 
Cutter 
‘Ho. 900—94. '80-—At all hobby stores. Any size and thickness top can be used 
Send for new catalog. to meet special requirements. Risers 4, 5, 

and 6 in., high can be used for desired 


%-ACTO, wc. height. 


06 Van Dam &t., L.L.C. 1, N.¥. Base Cabinet Model TBC-1 is equipped 





with adjustable shelf on 2-in. centers 
Total approximate weight is 43 lb. A 4- 
drawer cabinet — Model TDC-1— has in- 
Teach Electronics dividual drawer size of 14 in. wide by 21 
in. deep by 5 in. high. Weight 100 Ib. 
the Modern Way — Further information available from The | ° 
Tolerton Company. % of fresh ideas 


Use the New IASCO (For further details encircle index code 0918) for project activities 


3 Transistor Radio Kit in plastics, ceramics, 


L-W CHUCK DIVIDING HEAD ‘ leather, wood, metal. 
Handsome desk and 


Direct indexing heads are now being Project accessories — 
made available for all models of L-W desk fountain pens, desk 
Chuck | dividing heads. The new models a oo 
with direct indexing permit changing from plus many new items! 
conventional indexing to direct indexing in 
less than a minute. Worm and wheel ad- 
justment eliminates back lash. A 24-slotted 
plate is standard equipment with direct 


iad ta | ‘ 
This new specker kit is designed ational BOX and PAN 
electronic project. May be used ot + oth h-~~ level. 
Kit consists of @ good quality pA inch speaker, 3 6 RA K gE 
transistors, | nine volt battery and battery holder, 


6 resistors, | variable mm, 4 fixed con- 
densers, | ovtput f. inal lug strips, 
ferrite loop stick, plastic cose ome corrying handle, 
fece plate with template and reer cover for case, 

connecting wire, tuning knob and selector knob, NEW MODEL 
volume control, switch, 2 diodes, 1 RF choke PX 24 
ond complete instruction sheet. List price on this “ 
am te CaEee Small, 


Special introductory offer only $9.95 Rugged 














Kit is complete, including solder, nothing 
else to buy. 














Write for complete catalog on projects end ma- A NEW 24" x16 Gauge Capacity Machine 
terial for the shop | with many PEXTO exclusive features. 


Industrial Arts Supply Co. 
Box 5540 Minneapolis 8, Minnesota | aT ¢ 1 SINCE SOUTHINGT COMMECTICUT, U.S.A 


} 


SEND FOR CIRCULAR 
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but so is selection, 
grade and usage. 
Contact Stark when you 
have a lumber probiem. 


@ HARDWOOD LUMBER 
@ HARDWOOD PLYWOOD 
@ SOFTWOOD LUMBER 
@ SOFTWOOD PLYWOOD 


WW. PP. STARE 
LUMBER COMPANY } 
Fairfax Industrial District 
Kansas City 15, Kansas Z| 


| SSS [“\ MSP AA 
E>? SAA ZA 








PLAY IT SAFE... with the 
GS No. 657 GOGGLE! 


TYPE 657—CLEAR TYPE 657-G—GREEN 


FOR SHOP AND LABORATORY 


FEATHERWEIGHT PROTECTION 
Specially designed and priced. Fits all faces, 
men, women, boys and girls alike. Lenses 
are impact resistant and afford adequate 
safety protection for light grinding, spot 
welding and other semi-hazardous operations. 
Attractive styling and special lightweight 
construction make this the goggle that every- 
one wants to wear. May be worn comfortably 
over prescription glasses. 

Excellent for Chemical Labs ond Indust. Arts 


TYPES 657 & 657-G 
1 doz. to 11 doz. 12 doz. te 35 doz. 
$6.00 per dozen $5.40 per dozen 
36 doz. and over 
$4.80 per dozen 
Seld only in dozen lots. Minimum order 1 doz. 


OPEN ACCOUNTS INVITED 


GENERAL SCIENTIFIC EQUIPMENT CO. 


LIMEKILN PIKE and WILLIAMS AVE. 
Philadelphia 50, Pa. HAncock 4-1550 
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L-W Chuck Dividing Head 


indexing models, Machine blanks can also 
be furnished. 

Literature on this new equipment will be 
sent to anyone addressing a request to 
L-W Chuck Company. 

(For further details encircle index code 0919) 


MISSILE-SHAPED CARTRIDGE FOR 
HIGGINS INK 


Higgins American India Ink is now avail- 
able to draftsmen and artists in a con- 
venient new missile-shaped cartridge. 


Higgins’ New Missile Shaped 
Cartridge 


Made of sturdy plastic, the compact rigid 
cartridge slips easily into pocket, purse, or 
drafting kit. The new cartridge stands up- 
right or may be placed on table, shelf, or 
desk without rolling off inclined surfaces. 

The drip-free tip feeds just the right 
amount of Higgins Ink into pens and draw- 
ing instruments without mess or waste. 
Perfect for drafting room and studio use. 
Ideal for outdoor sketching. 

Information on prices, etc., available. 


(For further details encircle index code 0920) 


STARRETT’S VERNIER HEIGHT 
GAUGE 


The L. S. Starrett Company have built 
a 72-in. Vernier Height Gauge for the 
Lockheed Aircraft Corporation, Missile and 
Space Div., of Sunnyvale, Calif. This six- 
foot precision gauge is used in Lockheed’s 
inspection department to check various 
components for missile work as illustrated. 


The L. S. Starrett Company builds these 
oversize Vernier Height Gauges on special 
order, including 60- and 72-in. sizes. Stand- 
ard sizes are also available covering 12-, 
18-, 24-, 36-, and 48-in. ranges. 

All of these new Starrett No. 254 Master 
Vernier Height Gauges have a long, flush 
fitting Vernier with open face design and 
50 widely spaced graduations; fine adjust- 


(Continued on next page) 





NEW 
LEARNING 
UNIT 


STUDENTS BUILD 


from quality S-4-S 
(bent only) stock— 
finest grade 

fittings supplied 





Students start 
with rough pre-bent 


blanks shown here 


Now any student can own the finest water skis 
and, at the same time, increase his woodworking 
skills. Ski blanks and fittings are supplied by 
one of the world’s largest producers of quality 
water skis. Scale drawings and instruction sheet 
included. 
SPECIFICATIONS: 
Stock 5” thick x 7” wide x 6’ long. Permanently 
bent at one end with hardwood spline reinforcing 
toe of ski. Choice of Marine Plywood with Crezon 
surface, Sitka Spruce, Philippine Mahogany, 
Solid White Ash. BINDINGS: White Neoprene 
rubber. Aluminum parts, single adjustment, self- 
locking heel plate. 
SKI CRAFT CUSTOM WATER SKI FINISHES 
This unit consists of one pint of Ski Craft 

ustom Sealer-Primer plus one pint 
Clear Finish, or, for Crezon skis, one pint 


of Yellow Finish. 7 finishes are espe. 
cially d d the hard 


usage and moisture yo in water ski- 
ing. Complete finishing instructions in- 
cluded. 





ASK ONE OF THESE DISTRIBUTORS 

FOR FULL DETAILS AND PRICES 

Atlanta Oak Flooring Company, Atlante, Georgia 
Charlotte, North Carolino; Chattanooga, Tennessee 
Greenville, South Carolina; Jacksonville, Florida 
Miami, Florida; Orlando, Florida; Raleigh, North 
Carolina; Savannah, Georgia; Tampa, Florida 

Brodheod-Garrett Company, Cleveland, Ohio 

Albert Constantine ond Son, Inc., Bronx, New York 

General tlardwood Compeny, Tacoma, Washington 

J. E. Higgins Lumber Company, Son Francisco, Calif 

Kilpatrick Brothers, Oklah City, Okloh 

Omoha Hardwood tester phn od Omaha, Nebraska 

Lumber Products, Portland, Oregon 

Frank Paxton Lumber Compony, Konsas City, Missouri; 
Chicago, IIlinois; Milwaukee, Wisconsin; Denver, 
Colorado; Des Moines, lowa; Forth Worth, Texas; 
Midland, Texas 

Southwest Supply Co., Inc.. Glendale, California 

Strable Lumber Company, Oakland, California 

Strevell-Paterson Hardware Co., Salt Lake City, Uteh 

Winde-mcCormick Lumber Co., Chorlestown, 
Massachusetts; Providence, Rhode Island 

Youngblood Lumber Company, Minneapolis, Minnesoto 





Manufactured by 
WESTERN WOOD MFG. CO. « Portland, Oregon 
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impeted wee we en 





FREE illustrated 
ezeatire. art“ sctiritien. 


Send for 
Pome ty, Metal a 


for CREATIVE IDEAS and SUPPLIES (Continued teem peevteus pags) 
ment knob on base and quick adjusting ; 
neat slide release; hardened, stabilized master 


bar; Starrett Satin Chrome Finish, and 
referCAN- 


ENAMELon COPPER “APRONS & SHOP COA 


Kiln ond Hundreds of Projects in our 
ENAMEL-on COPPER IDEA BOOK Ln Protect your students’ clothing with economical shop 
* oy Roa to Soa Fe a aprons. Choice of colors. Used in schools coast to coast! 
. pnesap tony > > = ~ eg Instructors’ coats — 2 distinctive styles, expertly tai- 
oes ) | loved, top quality moterial. Choice ofS enloss. 
Vou ides Sock and Mie information of be naked & you | | Write for free material samples and low, 
| low prices. 


INCLUDING A ug ART CAN-PRo 


me <A Ki ’ 
29 £. McWilliams Street + Fone du Lax, Wisconsin 
Fite ve 
Ss owls, mobiles, | 


A Starrett 72-inch Master LIKE WRITING WITH A PENCIL 


e: #~ " Getalag lestodes proves gloss jewelry Vernier Height Gauge 


eae | | HANDY CARVE 


many other features making the gauges 
extremely accurate and useful for all in- 


IMMERMAN & SONS spection and gauging operations. 


Dept. MC-69, 1924 Euclid Ave., Cleveland 15, Ohio 
(For further details encircle index code 0921) 
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A Complete Ceramic Serv- 


Ceramics is our 1 . 
fee for Schools oir sines. We | MILWAUKEE TOOL & EQUIPMENT | L TOOL 
handle a complete line of kilns, wheels, tools, | MAKES LEATHERWORK EASY 
clays and glazes. Our many years experience ANNOUNCES EXPANDED LINE t's Reveluti Ca i conaite 
qualifies us to help you -- up and supply a at . he delgn 1 . hare E 

€ f ity. : : . vely leather designs — all you eee 
y weer te tag edt sgl eo ncllgemamemamng Milwaukee Tool & Equipment Company, | “HANDY CARVE". No special techniques, 
$1.50 well known in the manufacture of bench ne pounding, no hammering, perfect for use 
Send for our new large 1959 catalogue of | Vises and farm equipment, have announced in hospitals or where noise is a problem. 
ceramics and copper enameling supplies the expansion of their line to include mal- | I) HANDY CARVE has knife edge to cut out- 
leable iron pipe tools. The expanded line | line, and spoonshaped modeler for 5 
includes four new malleable iron threaders, shading. Billfold kit complete with 
Seeley’s Ceramic Service two new malleable iron “Saunders-Type” instructions, plus Craftaid for ook 
7 Elm Street Oneonta, New York | cutters and a malleable iron portable pipe marking outlines. Only 
—— | stand. FRE TANDY’S BIG 100 
Tool-steel threading dies are heat-treated | PAGE CATALOG 
after machining, for easiest starts, fast and TANDY LEATHER CO. (Since 1919) 
clean cutting. The four threaders handle P.O. Box 7910H Fort Worth, Texas 
pipe ranging in diameter from % in., up 


Your to 2 in. 


Th y P built of h, mal- 

Interest? || wile oui Gain, competily mocined. SCHOOL SHOP LUMBER 
ot | Steel screws are cold-rolled, smooth-work- 

ALL-CRAFTS “SUPER-MART” | | | KILN-DRIED, SOFT-TEXTURED 

Teachers! Big 160 Page Catalog | [ APPALACHIAN HARDWOODS 


Prompt . | CORPORATION EDUCATIONAL 
ht a RP a HARDWOOD cr'twenica ASHEVILLE. WC. 


SAXCRAFTS ,p,,. PO on = 
1111 NM. Sed St. © Milwaukee 3, Wisconsin CASTINGS 


- "an o a FOR SCHOOL PROJECTS 
8 8 Saeed tw cue 


5000 USERS CAN’T BE WRONG 
You Tee Can't Be Wrong If You Take 
REVOLUTIONARY NEW LOOSE LEAF 

MATERIAL Malleable Iron Pipe Tools DESIGNERS COMPANY 

Designed Especially for 1342 Washington Ave Racine, Wis. 

dr. and Se. Hi i F : : ; 

; *“_- heagee ast | ing and razor-edge wheel and hardened 

MECHANICAL DRAWING AND BLUEPRINT rollers and pins provide accurate cutting. 
a, 2 | The two cutters cut }4-in. to 2-in. diameter ; i he 

%& Instructional Aid Sheets in ic Pro- pipe. i “l my Bow Pen- | Drafting Instruments 
jection & Orthographic Projection * Capable of accommodating the No. 851 st Tg ider. | Designing Aids 

— py Bo Fy — Fe ba _ — and 852 Milwaukee Pipe Vises, the Port- | 2m | rs eet aed 

A request on schoo! stationery will bring | able Pipe Stand consists of a tough, mal- | B e 00 dor. | Shop Tools 

complete information and FREE SAMPLES. | | leable iron table supported by three 154 | BH &: Fa Boeuveny 90 aaah reed 
CHARLES QUINLAN, Publisher | in, od. by 41-in. legs, forming a 46 by | Fi BS  WovERN’senoot surrtits 


250 ALLYNDALE OR. STRATFORD, CONN. 46 by 46-in. tripod, with a table height of 3 ‘ ; fey the Graphic ond lndesrial Arts 





Complete with instructions. Free. 


> 
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* 
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36 in. Legs fold for storage. 
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Each of the new pipe tools is finished 
in hammered silver and packed one to a BUILD YOUR OWN! 
carton for shipping. 


(For further details encircle index code 0922) FROM BOATS TO TIE-RACKS 


WILLIAMS ADDS RATCHETING 
BOX WRENCHES TO LINE 
J. H. Williams & Company have added 
Es to their line six sizes of Ratcheting Box 
a Superrenches with 6- and 12-point openings 
tor ery eae Se 44, 46. 


Ye from % to % inches. 
$500 
Only aX each 


2tor$9«3for$i3 | 

4, Write for Free Folder — 
describin other | ; Z Bes eM eee ee tet : 

style coats shop | an. Bee , a ane Knockdown units made of genuine Tennes- 


i 
ana ( : a a eet see aromatic red cedar and other woods 


New 4-color catalogue offers dozens 
of challenging “‘do-it-yourself"’ items 


Write: 
GILES & RENO AL » .Y. 


Box E 


—, 

















Dept. F — 330 East 23rd St. New York 10, N. ¥. 


ZL kA AMA bh Ahh hd ~ 
Your Headquarters for | 
Nuts and bolts can be turned faster and 


easier with this new style of wrench, Open- 
Wood and Metal | ings are accurately broached to assure 


proper fit. 








Ratcheting Box Superrenches 


i ‘ All critical parts, made of selected alloy 
Shop Supplies | steel, are heat-treated for long lasting serv- 
ice and safety. Wrenches are chrome-plated 
: over nickel. 

The oldest...and most reliable In addition to being sold individually, 
firm in the School Shop | Williams offers two sets in plastic leather- 

; | ette rolls. 
h t of 6 gravers, consists of 2 
Supply Field. (For further details encircle index code 0923) pd ty & No. , © bg Bee 2& 
No. 10, Lozenge No. 3 knife. Tools are 
L PROTECTIVE SAFETY SPECS slightly bent for ——~ 4! of Quali to 
* ent eantif : k. Top Quality 

General Scientific Equipment Company make it easier to wor : 
PAT TERSO N ma BR OTHER Ss have marketed a new, lightweight design -_ og SF wtine of tea. 
0S aan ROW OW VERE 96, 0.9. of safety glasses to protect workers from ee 


YOUR MOST DEPENDABLE SOURCE SINCE 1848 _ Set. $5. 
— ORDER TODAY OR WRITE FOR NEW 
FREE 12 PAGE FOLDER 


SHOP TEACHERS FRANK MITTERMEIER 
Exclusive Importer — Estab. 1936 
Complete stock of lamp parts for your lamp 3577 E. Tremont Ave., New York 65, N. Y. 
projects shown in ovr cataleg. Also contains | 
charts ond instructions for building and wir- 
ing lamps. These valvaeble instructions and 
catalog sent for 25¢. 
GYRO LAMP & SHADE CORP. 
5208G N.W. 35th Ave. Miami 42, Florida 
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TOOLS ALWAYSSHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 
IN 3 SIZES 
No. 425 Pleratity 
Sub 





Protective Safety Specs 008-100 06, SERRE SE eta 


(Continued on next page) 

















Ne. 450 Povaitey do. 
No. 475 Pilurality 
Grinding can be done on 
@ cone, coarse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
ball bearing direct motor 
drive. Especially AMERICA’S setaths terse: 
guarded for school | | FOREMOST SUPPLIERS OF 


shop use. Details on 


request. ® Industrial Art @ Fine Art Catalog 
MUMMERT-DIXON CO. | | ®@ Display Materials Write 1A-9 


HANOVER, PENNSYLVANIA 


ey ~~ | ) > € @) ~ Gap = 3 ©) ¢ @) « « GALESBURG, ILLINOIS 
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STONER WOOD PRODUCTS CO. 
CHARLESTON, ILLINOIS 





KNOCKDOWN CEDAR and VENEER CHESTS 
and AROMATIC RED CEDAR 





BEDFORD LUMBER CO., INC. 
SHELBYVILLE, TENN. 











LUMBER FOR SCHOOLS 


Send for New Free Catalog 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 














| a specially 





LOOMS, Table and Foot 


REED, RAPHIA 
HANDICRAFT SUPPLIES 


SEND FOR CATALOG 
J. L. HAMMETT CO., CAMBRIDGE, MASS 











UNIQUE FINISHES and CRAFTS 


EVERY DonJer PRODUCT is 
PRACTICAL, USEFUL end FITS 
inte your CURRICULUM 


WRITE FOR YOurR FREE COPY 
SALVERPLATE METAL CRAFT 
Liquid MARBLE DESIGNS 
PORCELIZING | Liquid FOAM RUBBER 








LATEX MOLDS 


Liquid LUCITE 
MANY OTHER PRACTICAL ITEMS 
bored on the advice of hundreds of teechers 














DONJER PRODUCTS COMPANY | 
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(Continued from previous page) 


the danger to sight of flying objects. The 
new glasses combine attractive styling, 
featherweight protection coupled with low 
cost. 

Some of the semi-hazardous operations 
where Safety Specs are recommended in- 
clude: spot welding, buffing, woodworking, 
handtool operations, inspection, protection 
of prescription glasses, home workbench 
chores. 

Half-the-weight Safety Specs are avail- 
able with clear or green lenses. 

Write for complete information or trial 
order to the manufacturer. 

(For further details encircle index code 0924) 


Descriptive Material... 


TWO NEW CATALOGS OF 
IMMERMAN & SONS COMPANY 
Publication of the 1959-60 edition of 

Enamel-on-Copper has been announced by 


Immerman & Sons Company. This 64-page 
catalog includes a complete listing of tools, 


| supplies and equipment, and a wide variety 


of enameling projects and Immerman’s 


| famous detailed and illustrated instructions. 


The catalog also introduces a new creative 
art and projects, Glass-Firing. Four full 
pages are devoted to a new section on 


| porcelain jewelry. 


Another catalog, the new 1959-60 Crafts 
and Hobbies catalog, contains 32 pages, 
listing tools, supplies, and new ideas for 
mosaics, seed art, marquetry, metal tooling 
and etchirz, plants and flowers, 
along with step-b- -ste):, detailed and illus- 


mlactic 


| trated instructions. 


Crafts and Hobbies » designed and 
written to assist and serve every type of 
arts and crafts program. 

Each of these catalogs is aviilable free. 


(For further details encircle index code 0925) 


K&E CATALOG 


Keuffel & Esser Company have released 
prepared catalog which lists 
engineering equipment and supplies for stu- 
dent engineers. 

“Your K&E College Buying Guide” is a 
28-page, illustrated booklet which presents 
information and order numbers on slide 
rules, drawing instruments, drafting sup- 
plies, drawing and tracing papers, graph 
sheets, and lettering sets. 

The booklet is designed to provide fresh- 
men students with facts on their current 
and future engineering needs. 


(For further details encircle index code 0926) 


SAMS ANNOUNCES NEW 
PUBLICATIONS 


Electronics Reference Data, Vol. 2. Cat. 
No. ERA-2, 128 pp., 8% by 11 in., illus., 
$2.50. 

Seven sections in Electronics Reference 
Data cover such general topics as: antennas 
and transmission lines, UHF television, 
circuit design, audio, radar, meters and 
measurements, and specialized application 
and development. 

These selected articles from the Aerovox 
Research Worker are the most helpful and 
popular. A complete index pinpoints the 
exact subject matter quickly. 


101 Ways to Use Your Signal Generator, 
by Rovert G. Middleton. Cat. No. TEM-4, 
128 pp., 5% by 8% in., illus., $2. 

This is a new addition to the “101 Ways” 
Library. It is a practical working guide- 
book for the service technician or for any- 
one who uses a signal generator. All of the 
common and many of the uncommon uses 
of signal generators are covered. A total of 
fifty-one special notes supplement the 101 
uses described. The equipment needed, the 
connections required, the procedure, and 
the evaluation of results are given for each 
one. All 101 Ways are indexed for easy 
reference. 

Video Speed Servicing, Vol. 3, by Samuel 
L. Marshall. Cat. No. VSM-3, 160 pp., 8% 
by 11 in., $2.95. 

This new volume features 456 specific 
troubleshooting hints that will locate and 
cure the harder-to-find faults in many pop- 
ular TV receivers. An explanatory diagram 
or schematic accompanies each hint, show- 
ing where the trouble is and how to correct 
it. 

The hints are arranged in alphabetical 
order by brand name of receiver and cover 
87 chassis of late-model popular chassis. 
Volume 2 of this series with similar cover- 
age on other chassis is also available. 

These books are sold through electronic 
parts distributors throughout the country, 
or available from Howard W. Sams & Co., 
Inc. 


(For further details encircle index code 0927) 





—TEACH IN CHICAGO— 


SALARY SCHEDULE 
$4500 to $8500 — in 13 Steps 
CREDIT FOR EXPERIENCE 
For Full Information Write 
BOARD OF EDUCATION 
Dept. of Personne! Room 256-C 
228 N. LaSalle Street Chicago 1, Iilinois 














ELECTRO-TYPERS 





to be of service to the 


Badger - American Electrotype Co. 
600 Montgomery . 
407 East Michigan SI. Milwaukee, Wis. 











FURNACES” 


for heat treating,” 


— 


eee, mame 
AMERICAN GAS FURNACE COMPANY 

















Prin ting Inks 


COVERWELL 
INKS FOR 
QUALITY 
PRINTING 


For 
SCHOOL 
PRINT 
SHOPS 


MARTIN DRISCOLL & CO. 
610 Federal St. Portland, 407 £. Michigan St. 
Chicago, Il. Oregon Milwaukee, Wis. 
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FUNDAMENTALS OF 
APPLIED ELECTRICITY 


By E. W. Jones 


A fine up-to-date text designed to intro- 
duce beginners to the theoretical and 
practical fundamentals of electricity. It 
can be used either as a classroom text or 
as a manual for school electrical shops. 
In two distinct sections: Part I outlines 
the working principles of electricity and 
magnetism and Part II gives directives for 
constructing and using experimental ap- 
paratus. The areas of radio, television, 
and electricity in the home are given 


RURAL ELECTRIFICATION 


By J. P. Schaenzer 


Completely up to date, this revised edition offers extensive 


information on such new topics as grain drying by heated 
and unheated air, lamb brooders, and the latest techniques 
of poultry-house lighting. Discussion of home and farm 
freezers, two-temperature refrigerators, irrigation, barn 
cleaners, television, and numerous other subjects is much 
revised and modernized. $3.75 


prominence. $3.12 


ELECTRICAL ESSENTIALS 
FOR THE PRACTICAL SHOP 


By F. E. Tustison and P. W. Ruehi 


A course in electrical essentials cast in the form of combined 
unit instruction and job sheets. Especially complete and modern, 
its 36 chapters introduce students to every important principle of 
electrical science with practical applications to common electrical 
appliances. Copiously illustrated. Paper bound. $1.36 


ELECTRICAL THINGS 
BOYS LIKE TO MAKE 


By Sherman R. Cook 


A helpful “how-to-do-it” section with brilliantly clear directives helps 
the beginner make 33 low-voltage electrical devices bound to delight while 
teaching the rudiments of practical electricity. $2.75 


ELECTRICAL PROJECTS 
for SCHOOL and HOME 
WORKSHOP 


oy | By Walter B. Ford 


Thirty-four electrical projects 
that can be made easily by 
the average boy and home 
craftsman, including a two- 
pole motor, a telegraph key, 
etc. $3.00 
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